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BRI, HERETFELE, WA HEHE, Ki8Java/Python/Ruby/Visual Basic/Objective C2, S JT-¥EHE 4276 IR A BT
7, EH (Spring2. 0% LEARSRAELEY —8H, S MLKFETHIEEEGIHHD, YOBHIERR:
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ERRY, XIUMREESSA TR CESRTUARGERERANMEEAKIES, T, CETERIT ML
BRIBITEE. RO REEMERIEF . MPython XSG S NABFKRAMEES .

SIRA—MIE S ITRERIERBRIEIT AN, KRBT HERE, ERERZEANCETHFNIRIOARA, RHEBIR
PRI RHEEE . i, E&HE AR TEAR i, WRENRIEEIT 6% S M & IR KL, MG 54
BT EAHRK. BMEREESEFRRE D UBEENERARE, IHREEZREM, i, X B-Fapeki
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BRI, A DMEASE =T ER AR
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HZENASA (REMZEM KRR # K2 HE A Python.

5045 Pythonf) & AL R “UHE”. “BIRA”. “fi8”, FrUAPythonfEFE LE B R MBS, ¥)%E ¥Python, NMENITE
5, MBEKBRKENTE, JUREREIEEIEEERIERF.
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AR Pythoni& £ FF A 8 L5 S 7 ) 2 FH W 2
HIERMENH, SEME. §FERSES;
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BAGRERRBTEER, MCEFHLIEREE, FAPyhonR@ERERIES, RIRDERAT N &—17 —17 B IE R
CPUREEMRIINLERD, XANMBEIBEREFEN, FrUMRE. MCEFRIET I E&RM FERCPURHAT NG, Fril
FEH R

ERRENNABFATEXARNBITERE, BARPRAREANER. FIWITR—A T 8MP3HI M 4 5 HE
FF, CEFKIZATH AR Z0.001, TiPythonfs /7 KIS 1TH 6] F20.180, 18710014, HETMEER, FEEFRI
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RERATRER, U, ARMFUNES, HEAEXNHE, MEENKES, WASHEELEAAR N %,

XA AR TR E R S MR R EZS AR . FH SR BT BRI, SR i A =0l
Rl T, FERBEAE SN RS MR AR E T, J5— MRS T ERELSHIN .

Bl T, BEMAKMEFKITIRS MBI B TR — BN, BB LA T H AR H LT B4R Linux— 1 B TR
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‘Z X Python

B APython2 5P & 1, "B R LAZ4T7EWindows. MacH & F Linux/Unix & 4 b . 7E Windows b 5 Pythonf2 /¥, ¥ 3| Linux |
WREEBIZITH.

BIF UG I Pythonife, B BB IEPythonZ BRI B . ZHK/E, RSB EIPythonf@ RS (B2 5 311847 Pythonf2
FFHD » — AT RERE, E&F —AMERRERIT RIS

2.8 /& 3.x

HAEl, PythonfBAKRA, —ANR2xh, —PMR3XR, XFMEARDEER, FABEPythoniE 7 8iE 3 xR A 3
., EHLTREF, KERNE 2 IRAMRBEBRUE A BT, FTbl, BB T2 E =57 ECER BEE3x LM
H.

AT RERIRFREABIKRENBE=T7E, RIOTMWBEETI L2 XA R, BiIil, R2.7mA. EHRHRIRE KL
ZHE M PythonhRA 2.7, XK, RA BT I XAHAE.

f£ Mac I %% Python

WRIRIEEME FAMac, RZRZO0S X 10.85& HH1HI10.9 Mavericks, FEIR, REGHW T Python2.7. WRRKRGIRA
KT 108, FEATHMRAHF LRI RBIHEHN10.9, AT LIRS Python 2.7,

BERGRA R IMER REE EARSERERR, BFXTAI

800 About This Mac

'
Version 10.9
Software Update...
Processor 2.3 CHz Intel Core i5
Memory 2 GB 1333 MHz DDR3
Startup Disk Mac OSX HD
More Info...

TM and & 1583-2013 Apple Inc.
All Rights Reserved. License Agreement

£ Linux | %2 %% Python

WRMRIEEMFALK, RV MEERE LIRS EHER, BHITZEPython 2. 7N ZEH &, BN, E#HkE
Windows & 4t .

X TR EH) B 52 Windows i R %2, RN RA T H HMac, AT TN
7£ Windows I %2 3 Python

B 55, MPythonf) B 75 W s pythonorg ™ E BT B2, 7h A, P8 R 5B 2 EH A RA .

WG, BITTEREMSIZER, EERFREAMGN DN, 4 EFERAMN:


http://www.python.org/
https://www.python.org/downloads/release/python-2712/
https://pan.baidu.com/s/1kU5OCOB#list/path=%2Fpub%2Fpython

[rﬁ Python 2.7.9 (64-bit) Setup - ' i

Customize Python 2.7.9 (64-bit)

- Select the way you want features to be nstaled.
Chick on the icons in the tree below to change the way
features vl be instaled.

== Regster Extensions -
2| TdTk

2-| Documentation

=2-| Uity Scripts

=-lpp

=2-| Test sute

[=3-] Add python.exe to Path

Prepend C:\Python27\ to the system Path variable.
This alows you to type ‘python’ nto a command
prompt without needng the ful path.

python
for This feature requres OKB on your hard drive.

windows

Dsk Usage Advanced <Back | Next > ] [ cancel

%%Ugﬁf%)‘ﬁipipfnpsdd python.exe to Path, ﬁi)ﬁ*ﬁ%)ﬁ“Nexﬁ’EDﬂ%ﬁEi%o
RIS LR c:\python27HR T, RETHGLSERFED, MApython/s, S HIFHFIEML:

Microsoft W 5.1.26881
B 1985-2881 Hicrosoft Corp.

7.6 <default, Mov 1B 2813, 19:24:18> [MSC v.1588 32 hit {Intel)>] on win

"help". "copuyright", “credits" or "license" for more information.

3| EmamEmE, ik PythonZ M) !

1RE BIRAFF>>> R BATCLFEPYthonZZ BRI T, 7 LU AEMPythondRAS, [HI% 5 &R EIITER .
BUE, Hilexit () JFEIZE, BUATLLE HiPythont B AT (HEEREMSTEHOWATLL! O .

‘python’ AN 6L, BARAEITHEF SR H .
137?3IZ]%Wmdows‘%*ﬁﬁ—/l\Path%%ﬁgE%&iE‘J%%‘i%ﬁi&pythonexey ﬁu%&?ﬂé@], Eﬁlﬁ’%?&%o ﬁﬂ%ﬁ:ﬁ%lﬁ



JR¥ T /Ai%Add python.exe to Path, IEFINIpython.exeTTEMI BRI C: \Python27¥s N E|Path™ .
WREAHEE A BRI ETE, ETX*EP}’&IOII?%*%?E%@??—E, 884 Eadd python.exe to Patho
NG

Z o iEPythonZ 3 BT ENLH,  F HBASRHT FF AR H PythonsZ B XI5



Pythonf# B 7%

B BA G 5 PythonfUAS AT, BATIAR 2N H 2 — M S Pythonf VI3 HI LA . py A R B HISCAR S . ZIBATAURS, BLFE ZPython
fERE AR £ PAT oy M-

B T2/ Pythoni® 5 WA B RS HRTFIRR, FrU B b, REKPHE, EMAAFAT LIS S Pythonff R 83 K AT
PythonfiS CHRXEFRA) « FL L, BLAEED FPythonf RS

CPython

HIATMPythonE 77 Pk T BRI 23 4FPython 2.7)5, BATMEEIRE T —NETRA KRS : CPython. XAMERES
RHACEFIFRK, FrbACPython. Efir#4T Ti24TpythoniA A 3 CPythonf Fe4% -

CPythonf fff F &) KIPythonf# e 8% . B I T A ARG B AR AE CPython T $44T .
IPython

IPythonf2 % F-CPythonZ LB — MR EXMREA, Wi, PythonR REXH I LA iR, HEMATPythonfiid
KT BE M CPythonf FE & —#E I . 1F ELAR 2 B 7= 3 B A8 BARSM A H, (BN Z L SE# 2 A T 1E,

CPythonfl >>>1E NHRRAF, MIPythonF n (521 AR NRRAF.
PyPy

PyPyf 55— Pythonff# B 8%, BRI HIRRHIITEE .. PyPyRANTEA, XPythonflAS#tT 38R E EBARBER) ,
Pt CART BA B 2 32 R Pythonf R AS B $AAT 2 X

44 K38 53 PythonfRAS #R ] AZEPYPY N34T, {HRZPyPyMICPython —L R A EH, X5 T BUH [F] ¥ Pythonf A 78 H5 F i
B8 THATHREEARKNSER. GREKAREZEREIPYPY AT, BEE T #PyPyAl CPythonft) A [F k.

Jython
Jythonf2 217 #EJavaF & b HIPythonfBE 8%, 7T UL E 48 Python A% 4 ¥ it Java 7 T RS AT .
IronPython

TronPythonAll Jython2E L, R R IronPythont 5 47 FE 14 8 Net’F & b I Pythonf@ e 8%, 7] LA B34 Pythond R\ A% 4 3% B Netf)
FARY.

NG

PythonfI B8R £, B &/Z HIIE R CPython. A RE M JavaBl Net'F G5 H., H4F #7054 2 F Tythonsk
IronPython, T R238id M8 R RIZE, BfREFERF 18 S .

A HALH A RS R B RIECPython 2. 7/A T84T . 1§55 W AE A1 223 CPython (312 MPython'E J7 3k T 3 %2 3¢
BEF) .

B4k, FAEE P R —AMPythonf I WebhR A<,  FISRAEF U248 A 25 S $AT — LePythonfUB% . ZLERPE TIRE—HE, RAKIM
B—t, EREFFERAR. A5, ARTAREAREEWebii A IPythonh #1/T, HTFRZERE, REHBME (L
WS ERAE) RZIRET, B DA Lo AURD 05 ZUE A IR B AT ARG


https://www.python.org/
http://en.wikipedia.org/wiki/Just-in-time_compilation
http://pypy.readthedocs.org/en/latest/cpython_differences.html

B — PythonfE |7

B, THET W)E sh AR B Pythonf 22 B AFAEE, AT AT LAIE NIT 464 5 Python RS T o

ESRBZAE, FTANEREH ™R EAEARERERRE OBl L. SEFRHA—EE, RTRE—
MFR-ANFERMEARGE OBt %, EREREES, ¥EELESHENRN, o, REEFHARRE. X
B, FaelRIREEEBINTEERT.

EXBEAFFHRRFF>>>T, BEERBARID, %EZE, UL ZB2RBEITER. E, Kik#ALo0+200, F
BIUHHERESE300:

>>> 100+200
300

RIETENE, (EATH R H A T S AT DA R

R E ik PythondT BN i 38 E HICF, P UA M print B4, REHEFH BTN FH RG] SREWNT SHEREK, EAR]
B S5 5

>>> print 'hello, world'
hello, world

XA R S ERE NG| SRR CAERFHMFRHE, SERIESLFBE.

®J5E, Mexit () iBHPython, BATHIE —APythonf2fF5Em! ME—HBURR KA RIF TR, TRB/THTERRMA—&
A5

INGE
FEPython R B XAy 4T T > W LAEEBARIL, REHPIT, HFLzBRER.

« a & 1 €\ python
J W\ f Python 2.7.6
; __}5impson edition 2014
i 2»» print "hello, world’'




{58 FH SCA i i 45

fEPythonfI X E XM ST BT, AR TRERIER, FLEREERE, TREBBTHRRNER, EAEMN—
i o

Fril, SERRIFREIRE, RAISBRMER M ARBSEREAE, 55T, REA XM, X, BFRTURE
BT T

BAE, BATHIC LXK hello, worla' BRI ARBHTHR, RETXK.
ARERT « SO BRI K58 ?

HERE PR OUA G 48 2%«

—M2Sublime Text, MM, ERADF S HRFHE:

=] ¢z ¥orkspaceihello. py — Sublime Text 2 (UONREGISTERED)

File Edit Selection Find View Goto Tools Project Preferemces Help

'helle, world'

Line 4, Column 1 Puthon

—/™ENotepad++, HFMA, HHCHME:

B C:\¥orkspaceihello.py — Notepadi+ |Z||E|El
IHE wEE BFEC NEW BAw BEL REO EOQ ETR fHHE BO@®W oz X
o 5 2 s & i ®x BE =1 [EE ?
hello.pﬂl
1 # hello.py

£

3 print 'hello, world®

length : 36 In : 4 Cal : 1 Sel ;0|0 Dos'\Windows AHET IRS

HER, RWAEAT, ERLN AR WordH Windows H # 1L S A . Word(RAEF A RASIASMF, MitFEAZEE
B B TE SO FF AR b T in_E LN BRFERF (UTF-8 BOMD , #5R&FEREF BT HIE L KRR,

BIIF LA RERE, WAL TARD:
print 'hello, world'

EEE?printﬁﬁE§Z<§g¥§f£ﬁq33$§o ﬁ&ﬁ%r ﬁﬁf%“ﬁ\ﬁiﬁ%r EMﬁHC:\Workspacey ﬂﬂjtﬁ#ﬁﬁz?ﬂghello.pYr EEEIElfTJFﬁF4§
TEO, B4R EFE VB Ihel 0. pyTEEEH R, BMAIEBITRENMEFT :

C:\Workspace>python hello.py
hello, world


http://www.sublimetext.com/
http://notepad-plus-plus.org/

WA LMRIFAAEA T, thillaoc.py, ERUHAEL oy R, HMIEAT. Wb, XML RARRICTR. Hr M
TRIZHAE.

MR LHH R FEEhello.pyiX N, B4Fpython hello.pyi &R :

python hello.py
python: can't open file 'hello.py': [Errno 2] No such file or directory

WEREEBE, TEIT I hello. oy AN, BOAHAFE. EANMNE, HEME - THIERTREFRZANX

6.1.76811 i
oft Corporation. ¥

C:~lUsers Michael>python
Python 2.7.5 {(default, May 15 2813, 22:43:36> [MS5C v.1j
32

FEZE Ll \>R7EWindowstiR it iy ST, FE>>>R7EPython T ERIFBE T .

EaSITHENXT, Tu&ﬁmmmﬁAHMMTﬁﬁﬂﬁ WA L ATpython hello.pyidiT—A .oy, {ERTE
Pythonr’ BRI T, HEEHNPythofRASHAT o

HEETpy X4

BHF%R, BENRMR . exeSXXE MR EIEIT .oy XM ? ZEWindows L2 ATH), (B2, FEMacFLinx L 27 PR, 77
ERTE .oy R E— 170 Lk

"help",. "copyright', '"credits' or "license' for mo

#!/usr/bin/env python

RE, BETmS:

$ chmod a+x hello.py

M LE 8 Thello.py T, HWEMacFE1T:



ano fi% michagl — bash — 80x24 x
Last login: Sun Dec 15 1B8:44:13 on ttys000

Mavericks:~ michael$ ./hello.py

hello, world

Mavericks:~ michael$ [J

NG
R A 938 9% S Pythonf2 FF, SR G IRIFAJE SN .oy HISCHE, BT AR PythonE BT XAMERF T .
Pythonf) 32 B R EHEIBIT . oy XA H 4 X 50 ?

HER ApoythonBE AR BN, 2T /530 T Pythonf@BESS, (HRFSM/R—AT T HHMANIBENRD, BN 17T
—4T»
BHEIEAT .oy XS T /830 T PythonfB R 28, AR5 —IRMEIE oy U MERIBEIIT T, RERBAISMAERG
Bgo

RPythondt K12, SE&WU—UAEX A MEREENRL, —LF - IMREAGSEHD, ESAHEKIES, THES
RIPRE B A AT ZUWAE, FHIMHE! ATREBAM2THRERE RSS!



i N\ A1 4 L

% e
Fprintil L2/ 8, M HEELAEEENCFE. Lw#E hello, world', AR T:

>>> print 'hello, world'
printiBAJWAT AR EZANF /78, HAESWRIT, B LUER— St

>>> print 'The quick brown fox', 'jumps over', 'the lazy dog'
The quick brown fox jumps over the lazy dog

print RKUATEN RN TR H, BEES R — N, HiL, K 7rrs 2XEsHEREK:

print 'The guick brown fox' , 'jumps over' , "the lazy dog'

[ R

The quick brown fox 'jumps over the lazy dog’l

()

print A LT ENEESY, BRUEIHHSR:
>>> print 300
300

>>> print 100 + 200
300

B, BATAILAETE 100 + 200/ RITENBHEER — M-

>>> print '100 + 200 =', 100 + 200
100 + 200 = 300

HE, XFF100 + 200, Pythonf@BE28 HahHHE 4 R300, HEZ, '100+200 ="2FZFEMIELHFEAR, PythordlEMA
FRE, EETHELRITEHSER.

L TN

B, RELWUMprinc it REENSERT . HE, WRELRP NN —E7RFEA75? Pythontft T —
/l\raw_inputy ALEA PRAFR S, HERE—NRER. WinEWAR 4T

>>> name = raw_input ()
Michael

LR% Aname = raw_input () HE FEIZFEE, Python’X XA SITMAEZMFRIEMANT . XE, RATDRMANEEF
F, REEEEETERAN.

BMINSERG, NaFEMIER, Python HRASIT XEES>>>RET « BBRAIRAMARAERH LT ? ZEREFR
FlnaneTEE T, AILEEH A naneBELENE:

>>> name
'Michael'

HaRZR? & EZY] 2B R ARE AR AR -

WIEH A K Na, MIESFERER N x a. BIHIKBH—AZE, BRITMTUREHETHEESFROER,
.

Ha=2, NMEMA Naxa=2x2=4;
#a=3.5, MEMR Naxa=3.5x3.5=12.25.
EHENRERFF, ZERNACABRKSRTZ S, STURFERFE, HH, nanefEA—ANTBEMRE —INFRHH.



gj’TEﬂ &nameﬁiﬂg V\]%?, %TE%EHame%E&@E&I\ ﬁﬂ uﬂaprinti§@=

>>> print name
Michael

BT@AMNEE, BATHMET L LIRITE hello, world' IREFHHRAE REXMERFT

name = raw_input ()
print 'hello,', name

BT LEMRER, B-TRESULEAFRAEEFEFEABCHELT, REFEAnaneREY; F_TRESRER
E‘Jﬁ%?]ﬁ]ﬂa)ﬁﬁﬁhellm lilﬁﬁui-fﬁ)\Michael:

C:\Workspace> python hello.py
Michael
hello, Michael

ERBFSITHEE, BEEMENMEEEFAF: B, BEMARNET, XHEERBEARET.
ﬂ, raw_inputﬂutﬁﬁflk%—ﬁ\i?%%*%i“ﬂa)ﬁr Jf)%ﬁéﬂ]ﬂﬂﬁﬁ—%ﬁﬁﬁ

name = raw_input ('please enter your name: ')
print 'hello,', name

ﬁ?ﬁt@ﬁiﬁ\i’l\ﬁﬁy 'Lﬁ:%ﬁiﬂy %%?—Jéﬁ, ’%ﬁf’ﬁ?TEﬂthlease enter your name:, i?\:#, )ﬂFE‘dnﬁIW‘Eﬁi‘%ﬂ?,
i—lﬁ)\@?)ﬁ, %@Jhello, xxxﬂﬁﬁtﬂ

C:\Workspace> python hello.py
please enter your name: Michael
hello, Michael

FRBITEEF, WEAFBAGRRE, Wi RELRRE.
RS T, MR RIX A F
NG

EFTENEFBRATIIT —MEERES, BTHEA, APARESFHENEFTTEHER, GTAN, BFE
ITIEA BB VR PRSI R

WA RInput, FdiROutput, Fik, RAMEHAHK L AT Anput/Output, B & 5 AIO.

raw_inputMprint RIEMAT FHREARKBANBMEY, ER, M7 tn] DOS i H it 38 % 5 80 B ¥ 5 58 B A\ f
H, e, EMTER— N XAERAECKAT, REHEREMNT EEIMBGER.



PythonZ&

Pythont —Fh it HALREIE S . HEHNREESHRNBEEANBERESERAR, BRNXAME, BRES
ARAKER T AEARKER, MiHENEREMREESITES, RUSARIEREESSHNEFRAEEEL, B
LA, Ef—MmIEIE S #A 8 O — BB, MESEE RS IR A SUEN G BRI EF AR HE RS CPUR B T
HIPLERES, SRJEAT. PythontB ABISH.

Pythonf)iE ik LB R 8, RAIGE T, 5 HSRAVRBD AR T H AT

# print absolute value of an integer:
a = 100
if a >= 0:
print a
else:
print -a

DgF kB RER, ERESAEN, WUREBAR, WESSBRETRE. i —7HE—MER, HiES
LB S Ua R, 4k iiE AR,

HAGE, FARRIARE HRRAKAE, BEANERHERINTHRIERLTD, HRLEMBRBNERE, MiZh
AR RRAE AN T B GR E

T 7 — NP AL RSRIBARE M4 BEED AT, R T 18— BAR KRR 2 s TR, M 148 5>
TR

AR SRR R ) — KT RE R T, RRBRIIEHIMTT . BIREMARDR, K 2 B A0S 00 J B i A 4 ot
REIEM. thsh, IDERAEBAE AL Javaflis AL 4% AL Pythonf RS .

®JE, BHFWLER, PythonfBFRANEHENK, WREHT KNE, BFWE.



PR RN R

BARRE

THENUBUL B R W VAT LS, Bk, HEAVEFET SR D E A M EE. B, HENRELE
KA I HUE, EATCACECA ., B, F. . MRESMERNEIE, NROERE, &EEXARKEESE
R, fEPython, REW EEACHE MBIERTA LAT LA

B

Pythonm] LA AR R R/NRI RS, HARBB A, EEFFHRATENRZE LS ®E—E—8, . 1, 100, -
8080, 0, &%,

WENBTFER 3, el SrERTSHESRSBEE T E, T/ 5#tH Hoxar4M0-9, a-Rix, 4l
fM: 0xff00, OxaSbdc3d2, %,

FEBHBMAN, ZHURAESL, REARBRRELHERRN, —MNEABK/MUSMNERTTER, b
f, 1.23x10°F112.3x108 RS . FABAT VAR EYE, W1.23, 3.14, -9.01, %%, ERNTRKEIB KT
BB, BMUFRER ST RERR, EI0HER, 1.23x10%8 1. 23¢9, BF12.3¢8, 0.000012F] ABRE1.2e-5, %
&,

BEHNEF RBAETHEN A BEER T XRARK, BREE/KERBEHEK (REEERRERK? 21! D, MEL
HozHE MW RELH & DAKRIRE

FR®

FRE R "ERREMEZR AR, ilrabe, "xyz"E%E, HER, "Z"ELGRE—MEBEFAFTR, FPREFEH—
W, H, FRE abc' Rfar by cXINERF. MR AHHE—ADZRKF, BT A" EEER, i ok a
EMERFRI, ' n T, o KX6ANFER.

MRFHFEATREE NEEEAR? U XFRFRRR, .
"I\'m \"OK\"!"

FRHI TR AR

I'm "OK"!

XTI DR SR Z 747, LU\ FRREAT, \cRFHIRFF, FPRAARFOERL, FrUO\RSKFRBZ, AL
FEPythonf¥ 32 B Ky @47 F printi T ER FRF R B F -

>>> print 'I\'m ok.'

I'm ok.

>>> print 'I\'m learning\nPython.'
I'm learning

Python.

>>> print "\\\n\\'

\

\

WRTR S BAA RS FRBTEE L REEMRE\, A THN, Python® BFHr FRox WESKFAF & BRI
X, Ul A ol

>>> print "\\\t\\'
\ \

>>> print r'\\\t\\'
AAEN



WRFHBNBERSEAT, A nSEATENGFREE, ATHEAL, Pythont¥ri ... HIRARRZITAR, o
LA SR

>>> print '''linel
. line2
. line3'"!'

linel

line2

line3

LFHEREZREXAGHITHNEAN, WRERERF, HE:

print '''linel
line2
line3""!'

ZATFEE o A UERTE N LR, 3E B TR
i /K18

FREMARRBEIRSITE—B, —MHERMERB Trues FalseHM{E, BEARTrue, BARFalse, 7EPythonH,
A EEHTrues FalseRAMARE GBEBRRNE) , AT A REETHEHEK:

>>> True
True
>>> False
False
>>> 3 > 2
True
>>> 3 > 5
False

%ﬁ;ﬁﬁﬂufﬁand\ or*ﬂnoti@ﬁo
andi@ﬁ%'—ﬁi@ﬁ, Rﬁﬁﬁﬁ%ﬁ%ﬂrue, andl‘@ﬁ%%j‘%True:

>>> True and True

True
>>> True and False
False
>>> False and False
False

orlBHRBIIEH, REHPH N ATrue, orl@BHERETrve:

>>> True or True

True
>>> True or False
True
>>> False or False
False

notl‘@ﬁ%jﬁéﬁ, Hﬁ%_‘/l\iﬁiéﬁﬁ, ETrueﬁﬁEFalse, FalseﬁﬁETrue:

>>> not True
False
>>> not False
True

T/RMELH RTE& AW, totn.

if age >= 18:

print 'adult'
else:

print 'teenager'

ZHE



2 {H R Pythonf — MEERIIME, FlnoneFIR. None NEEEEME A0, FHNOREE UM, Mvonef —METRIZIE.
th4h, Python&iREE 75K, FRESHEIERE, EARVFEIEE € LBIERE, RIEHSHEH.

g

ii%ﬁﬁ%ﬂitﬂwqﬂﬁﬁ%ﬁﬁﬁi%—ﬁ%, REEHENEFS, ZEAMUTURYEF, E7RERSE
BEAEBRFIREA-ANREBERRT, RELVLFRKNNEEL. BFEf MAS, BARAKTFIL, .
a=1

BEaR—NEH

£ 007 = 'T007"

ZEr 00TR—NERF.

Answer = True

& B answerf&— M RIE True.

#EPythond, FS5-RBEIEH, ATUEEEHERMURELTE, A—ANZETURERME, 7HEHTRARFEREE
%iy Mﬁﬂ:

a = 123 # aREH

print a

a = '"ABC' # aFHNFHEH

print a

XMZEAGRYUAECEHRESHRIANNBTES, SIHNKRBESES. HANESEENREN VIR ELER
B, mREBREMREREALE, el flijaakBSES, REBAWNT (/RRER

int a = 123; // aRBERAUTE
a = "ABC"; // HiR: PRIEFFFRABIUTE

M@ SES ML, FIFESERE, RRRXNRE.
BAREMEEANESERTHENES. LI TEKAL:

10
X + 2

X
X

MRNEE E B = x + 2MERWMARDEILEK, ERFF, BEBEALTEAMNKERER= + 2, BEIZFER12,
RS R E=. BHT<ZRERL, EFRER, <HEZHL2.

Bja, BRRERETENNFFHRIBEEEE. JRINE:
a = 'ABC'
i, Pythonf@Beas T T P fH 3% -
I EAFHERET —A asc KFRFH;
2. ENFHART AN LR E, FRERA asc.
WA LSRR ES 7 — N R, RANERELR ERIER B R R MK EIE, 50T e

o
- -
>
o
Q

XYz'

a
b
a
print b

BRJE—TITH R BRI AR BER aec TBiE £ 'xyz' ? WRMNE B X LB, Mo RMA HoMatfiFE, i



& xyz', {BERR EoM{ER asc', iERAI—IT 7 ATRE, MTERRREE T HAE:
PATa = 'aBc', BESRCIERT ZR/E asc' MTREa, FHIBatEM anc':

str

" e "ABC"

a |«

AT = a, BERBREIETZED, FEiRRIRANFERFE A :
str
" =ppC"
AN
oo
WATa = 'xyz', BREBOETZEZRFB'XYZ, HiEMIEEBCN vz, EoHi&kEEH:

str

7 agcn
a |

b | & ‘\‘\* str
"RYZ"

Fril, BIGITENRELMSRAMRE 26 T

WE

FrREEMENRENZE, LinFEANEEE e M FE. EPythont, BFHAETREHNRELRTIFE:
PI = 3.14159265359

EFEE ErIRRE—NEE, PythontRABHEMYLFIRIEPI A EAE, i, AEBAENERELENHERR
— AW ERRE, MRE-EERRRErIE, BEANGEEER.

RIGHRE— T BHERREAMH 2 BREFHK, 7TEHRR:

>>> 10 / 3
3

WEAEE, BEREAZREY, MERAR. BHEWHORE, RBEHD—ABE T R B ER ST U

>>> 10.0 / 3
3.3333333333333335

BB iR RIS RIS, Pl PythoniB R Bt — M REUSH, 7 USRI BEHRR IR

>>> 10 % 3
1

TR BHHERETRIARY, SRKTREH, ., BRIZHLSFKTREH.
NG

Python3Z # L FHIERA, HEHENAE, ATUIEEMBREHER - NER”, TARRSRERET R R IX LR
MR, XNAREBERZIEHENZ RS KBGER .



EESERIE T

FRmG

BNCEI T, FRBFHRE—MEIERE, B, ZFREBRERNEEE —MRGEE.
FERTHEN R e B 7, WRBEAE AR, ML CAREE AR TR, &R ENE R RAEZAN
R ) ERA—ANFT (byted , BBk, —MNFEWRERRRKBRARKBEHR255 (Z#HI11111111=13H255) , R
BERRFERWEY, MUAHESHFEY. RWOFHENEN ] UARRRREL R 65535, 4NF N IRRRREH

4294967295,

HTHENREEARBR, Hit, HEREFRINFEEREITFENE, WRERXNEELFEE, HFM—EAF
5, INMRIGRBPEHRNAscTIgRG, MUK EFHaAM R RZes, NEFER MG E122,

HRELHEFLBR—ANFHRABH, ELOFTENAT, WHESRMASCIHgSMHR, Frel, +EHilE
Tee23124w, FRIEH I E.

R VBB R R, 2ttRAF ELEMIES, BAEE X% Flshice g1sB, HEIEH U HFEuc-kc B, FEAEZEKR
#, MR e BB R, SRR, AL EFTRENAES, ErtRkaEilHE.

{
%%DJ
ik, UnicodePZiZTAE. UnicodelEiHIESMA— B —EHmLE, XHRAHHEELRET .

UnicodetnE tEARWT AR, EHEFEAKEZRAPRNFHRR—ATRH (WREAZEERRNGTR, BREINT
) o BURERIERGAK L Hig e 8 5 #8 EH #3HF Unicode.

PIE, FF—FFASCISILAI Unicode 4wt I X H: ASCIgwFD R 14NFF, 1MiUnicodemhd il & £24NF ¥ .

FRAR ASCIIZR S 2 + 2t H # 65, —BE#IK010000015

FRFOFASCIZRG R+t as, —#EHIKJ00110000, EREFRF o MELHORARM;
WFHBEL@E T ASCIZFI TSR, FUnicodefwhl 2 13 #I20013, —#HIfI01001110 00101101,

PRAT AR, G SRABASCIG RS M Unicodefw, R & ZLERTHAMNOBL AL, E M, afIUnicodeZi 00000000

010000010

BEEESCGR I T . ARG — R Unicodedify, FLADEEMBERT . HRE, WRRSHCAER L BRITHIE,
P Unicode#5 tb ASCIIZi 5 & B £ — S HIFME 220, AR L+ 2 AR,

Fril, AEFTLRREM, SCH I T 8 Unicodedn BS54 46 9 F K S I uTr-84ifS . UTF-84% A% 18— Unicode 7 £ 1R 45
AREKEF KD R1-6NF, HRRIECFIRRERIAN T, NFEFRIANFH, AARERNFRT 2K
I R4-6N T . MRRELRIN XA B EREICTH, AUTF-8mi LT 4 216 -

. 3y |
|?;§g{%gggﬁ1n]%§ﬁ%@/§-/:1% .

R/ ASCH Unicode UTF-8
A 01000001 00000000 01000001 01000001
Foox 0100111000101101 11100100 10111000 10101101



M LT R RAE T LURIL, UTE-84mf9H — MRSMAILFAL, MR ASCIZwISSLRR LA LA:E MR UTF-84w 55 H) — &8 2>»
Fril, KRB R STRFASCIGR S i 52 38 B B 44 7T LAFEUTF-84 89 T 4k 8k T4k .

#iE 2 T ASCIL. UnicodefUTF-8f15K &, BATH T LLE S — T I THEN RSB K 7R i TAET7 e
FEHEIAFES, G— A Uncodeify, =47 ERAFFIEMANE TEALRONR, MEHNUTF-8%4H.

FC S A gE R, M CH R UTF-8F 3 o Unicode PR BI A F R, SBTTHUE, RAF I % F4E Unicode
e AUTF-8RAE B S A

ieEA
UnicodeZmtg

|
R7F: A
AL i UTF-8

Unicode

|
M abe.txt

UTF-84mA3

0 55 0 LRI i, IR 55 2% 4R B A5 A B Unicode P9 72 % # 9 UTE- 8 A% 46 1)) 3 25«

e
Unicode4rig

|
Rt UTF-8/ 71

l

( o )

BT AR BB % P VRS E A %K Dlaneta charset="utr-gv />HIfE B, FR%M IUE & HUTF-S4HD.
Pythonff) 7 £ &

WERT S NKAR TR mIG BTG, BT R Pythont Unicodeft) 3T HF -

B5l A Pythonf) #E4E b Unicodedn #E /& 1 F i (BB ZE 5., fir DL B i Python R S FF ASCII%w S, 38 i) 5 4F 5  apc' £ Python
P B ER R ASCIZRAS ) . Pythord@ 4t T ord)Richr() ki £, BT DAE == BE RIS B (1 B2 A0 B 5% 4 .

>>> ord('A'")

65

>>> chr (65)

IAI

Python?E J5 RN T 5t UnicodelI 357 #, PAUnicodeR R FA/F &8 Hu ... &R, Hn:

>>> print u'fX’



Lip'e
>>> u'H!
u'\ude2d’

Budir flur\udezd' & —FH, \uEHE2T75#HH K Uncodef. FEE, u'arflu\uoodl B2 —HER.

PR ART B AT B TR oo BARRASCIIZREG, (E A AF R UTF-84if9, TMu' xR BEAR Unicodedn
.

oy xxx FEHAUTF-848 L I ' xxx ' Flencode (‘utf-8') k.

>>> u'ABC'.encode ('utf-8")
'ABC'

>>> u'H ' .encode ('utf-8"')
'"\xed\xb8\xad\xe6\x96\x87"

P JE R BUTE- S E A Unicode(EARSE (B 5 FIIOEMEZ RARRD 5 T H S0 75 # J5 11 Unicode 7 4 4
BRINUTE-8F5F, HREBIH \xesBEREF—NFT, BNEHER228, BEXNMKFEAUER, UL+t
BB FHIEE. 1en () BT LR B 775 5 HK L :

>>> len(u'ABC')

3

>>> len ('ABC'")

3

>>> len(u'"#HX")

2

>>> len ('\xed\xb8\xad\xe6\x96\x87")
6

it k, TEUTF-8%E§?%ZT‘\‘H‘]?H$ 'xxx' %&%Urﬂcode?ﬁ’“%u 'xxx ' Fldecode ("utf-8") jfff
>>> 'abc'.decode ('utf-8")

u'abc'

>>> '"\xed\xb8\xad\xe6\x96\x87"'.decode ('utf-8")

u'\ude2d\u6587"

>>> print '\xed\xb8\xad\xe6\x96\x87'.decode ('utf-8")
Lib'a

1 T PythonJRARAS R — AN SCASCHE, BTBL, SARKIVEARS H E & SO, FERAFIRAUASNT, iR B 55 b i e I}
A AUTF-84F% . 24 Pythonf e 83 SR BUUE ALY, AT LB UTF-84m ISR, RATEF XM LS EXFT:

#!/usr/bin/env python
# —-*- coding: utf-8 -*-

BATERRAT HFLInK/OS XR L, X_&—APythonfl HATIEF, Windows R G2 B X AMERE;
B ATHERRAT HUFPythonf R &%, HZIRUTF-8mAS i INIRAAS, BN, IREFEMALHFHh it e AiLlE.
R AR {E F Notepad #4798, BR T BN b+ —x- coding: utf-8 -*-4b, HIICFERFH UHR UnicodeF 7 & :



|£|' ChUsers\Michael\Work\hello.py - Notepad++ ..::
Edit

File Run

PO |

3

Search View Encoding Language Settings Macro

el 4 DM 2 c|d

L=

Window ? X

Plugins

Bls1E=2 = >

length : 79 lines Sel :

BB T UTF-840 9 FF AN B RE IR K . py Ut R UTE-84 5 9, 4250 H 22 R Notepad-++IE7E £ F UTF-8 without BOM

Gt

iﬂ' CiUsers\Michael\Work\hello.py - No‘tepad++
File Edit Search Vie'lw [Encoding | Language Settings Macro  Run

C Encode in ANSI

Encode in UTF-8 without BOM

= =] \}al:é

Plugins Window ? X

Encode in UTF-8
Encode in UCS-2 Big Endian
Encode in UCS-2 Little Endian

Character sets

Convert to ANSI

Convert to UTF-8 without BOM
Convert to UTF-8

Convert to UCS-2 Big Endian
Convert to UCS-2 Little Endian

|Eﬂgth : 79 T S TP ErYS

lines Ln:d Cors

MR .oy XA B HERUTF-8%4t9, JHWHB T+ -+~ coding:
X:

meosm o N i

C:sUsers \Hiq]\ae 1Work>python hello.py

AR

C:slserssMichae 1sWork>

N

%A

ANSI as UTF-8

utf-8 —*-, FTIFARRFFI M LAER BRt



BJE—ANE LR A 2 i AR R 2R . RANEE S 2B 00 =B MxxxfRIF ! fRxx A ERRxx, {FIRxx' 2R
H7frE, MoxBNESRBETEEME, U, SE—MHEERELEFERER.

L\!/Hf 75, your score is %d." % {‘Barf", 59) ‘

A
| “l1,

A~~~/

'“\.ﬁ'\-._/ |
L -
TATTEr
L

f LY

fEPythont, KA AT AMCES R 2K, RA<LH, 2HmT:

>>> 'Hello, %s' % 'world'

'Hello, world'

>>> 'Hi, %s, you have $%d.' % ('Michael', 1000000)
'Hi, Michael, you have $1000000."'

RATREFE R T, <IBEMMR AR AU FRHER . EFHFBNTE, RrATFHEER, «(RrABHEER, AL
e GAARF, EHMBRILANZEREE, WFENNE. WRRE e, HSHLUERK.

L) AR

%d BH

%f # EH

%s FRF B

%x 75k B

He, #ABBRF SR T LA & £ B AN OB 5 5 /N B i 7 %
>>> 152d-302d" % (3, 1)

' 3-01"

>>> '$.2f' $ 3.1415926
'3.14"

WRARA KRB ERLZA 4, ssKERIEM, ERBEMEERMEHR TS

>>> '"Age: %s. Gender: %s' % (25, True)
'Age: 25. Gender: True'

Xt F Unicode 7 FF 8, FIETER—HF, (HRIFHHRE B i) 775 8 2 Unicode 7 17F 8 -

>>> u'Hi, %s' % u'Michael'
u'Hi, Michael'

FLmE, FREEEKR-NMEEFHEAL? XMRRREZER L AwakRERn—A4s:

>>> 'growth rate: %d %%' % 7
'growth rate: 7 %'

INGE
BT SR B e A Pyﬂ10n2.xﬁ&2(§i?i§i%Unicode, {BEEE LB E xxx ' Mu' xxx' FIFP B R AT R
Python4 S8t X FEH A A% 7 X, L3 Unicodedm S BGB2312:

>>> u'H X' .encode ('gb2312")



"\xd6\xd0\xce\xc4"'
{ExFp 7 R E BRI, R EARHRIL S ER, 5212 A UnicodeFIUTE- 83X i #h 4a A% 75 3\ o

FEPython 3.xfRAH, ' xxx' flu' xxx' & — M UnicodeHihd, Bl BARERTKuEl A —FER, T LAFH R R R 7R/ SN
M‘Zﬁbﬂibﬁﬁ%: b'xxx"o

R4 F R 8 %, 7] CAF Pythonf) 32 B Ay 470K, @ HREE.



¥ HlistAltuple

list
Pythonty B ) —F BB R B RFIR: list. st —FMEFHES, WUBERMAMREFETE.
thim, FIHIEBRRER%NEF, B —MistRoR:

>>> classmates = ['Michael', 'Bob', 'Tracy']
>>> classmates
['Michael', 'Bob', 'Tracy']

A B classmatesil e —AMliste Fllen () BEURT PAFR 5 istyo WA 4

>>> len(classmates)
3

AR5 RV Wlisth—MIBER TR, ERRIIRMNTFIER:

>>> classmates[0]

'Michael'

>>> classmates[1]

'Bob'

>>> classmates[2]

'Tracy'

>>> classmates[3]

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

IndexError: list index out of range

JRIBH T HEEK, PythonZx ik —MIndexErrord iRk, FTCl, EMRRI|IAZMA, B/RE I TRKNEG

f%len(classmates) - 1o

WMREREE—ANTR, BT HERSMES, EUA- 1R, BEEFRRERE—IMTXR:

>>> classmates[-1]
'Tracy'

CABLSEHE, ATUAZRERMBIEEE2AN . BIHEE3A

>>> classmates[-2]

'Bob'

>>> classmates[-3]

'Michael'

>>> classmates[-4]

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

IndexError: list index out of range

LR, BIEEANREBAT .

listR — MR RIHFER, Brbl, ATUElsthiEmcRBRE:
>>> classmates.append ('Adam')

>>> classmates

['Michael', 'Bob', 'Tracy', 'Adam']

WATLE T RBARIRENME, RS SHIME:

>>> classmates.insert (1, 'Jack')
>>> classmates
['Michael', 'Jack', 'Bob', 'Tracy', 'Adam']

ERIERLIstR BT E, FHpop () Hik:

>>> classmates.pop ()



'Adam’
>>> classmates
['Michael', 'Jack', 'Bob', 'Tracy']

EMEREEM BRI TR, Mpop (1) ik, HAiRRIINME:

>>> classmates.pop (1)
'Jack'

>>> classmates

['Michael', 'Bob', 'Tracy']

BEREENTCRBHRBAN TR, TUEBERESNNBRIIME:
>>> classmates[1l] = 'Sarah'

>>> classmates

['Michael', 'Sarah', 'Tracy']

list B2 T FR) 76 28 B B3 K R mT DA R, Eb e

>>> L = ['Apple', 123, True]

list7e 2t AT BAR 55 —AMist, BN

>>> s = ['python', 'java', ['asp', 'php'l, 'scheme']

>>> len(s)

4

BEERRAEMNTER, HPs2) N2 ist, MRKRHAERERZEMRET :
>>>p = ['asp', 'php']

>>> s = ['python', 'java', p, 'scheme']

BEEH php' AT Ep11 8 & s(2] (1], FsTTUERRE —ANZ485H, RUUNEF=4. N4, ... HH, FIB0H
F,

WMR—Misth —PMoERHER, RE—ADTMlst, BERKEHNO:
>>> L = []

[
>>> len (L)
0

tuple
HB—MERFFIRMTAH: tuple. tupleflistIEHELL, ERwple— BV GBI, L FRERS H R 8 F:

>>> classmates = ('Michael', 'Bob', 'Tracy')

BAE, classmatesiX Muple NEEZE T, BB A append(), insert()IXFEHI . HABIKRETT R K EMlistR —RER), ARAT
EliE?%f@{ﬁfﬁclassmates[O}y classmates([-1]» ﬁiﬂ<ﬁ€%ﬁﬁﬁﬁi§%9bﬂﬁiﬁ%§°

AR MtupleF H 4B X ? B A tuple AAJ 2, FrUARIEE 24, WRAEE, AeH wplef & listsh K & Htuple.
tuplefIFE R : 2R E X —AMuplet, 7E € XHIRHE, tupleft) o 3 U4 U8 # € TR, Hodn:
>>> t = (1, 2)

>>> ¢
(1, 2)

WMREE X — N2 Wtuple, FTRAEEL () :
>>> t = ()

>>> t
0

BHE, BEX—NMREINTRKuple, WRIRKXAEX:



>>> t = (1)
>>> t
1

SE LI Rtuple, R1XANH! XRFAFES O BT AR Rwple, XATARTRBEEARPH/NMNES, KB~ 4E T B,
Bk, Pythonfls, XMIEHT, #MESHATHE, HHLERERZL.

Frel, RAIA TR Ktuplese XA BAIN—NE S, , RIEBRE L :

>>> t = (1,)

>>> t

(1,)

PythonE B8 R A I TR Kituplely, tain—MES,, LABRIRBEEZ T ER L EKES.

BRJERE — AT A tuple:

>>> t o= (vav 'b', [vAv, va])
>>> t[ ]1[0] = 'X"

>>> t[2][1] = 'Y’

>>> t

(lal, lbl, [lxl, lyl1)

XAMuplesE XHIBHMER3AN TR, AR 2, o FM—Aliste. AR Vituple— BEEHMATETB? BEAFRXET?
AE, BAVEEE &R Ftuple & K34 TR

BRRAELtH TR 2 M e BECH x My )5, tupleBA:

RELE, el TRHAERT, HELBHARuple) TR, TRIHITTR . tuple—IF 4518 M K listHF B A BURA K
fist, FTEL, tuplefTiR BN R YL, wplelIFATLR, BAKEAZE. BHERA a1, BARBEIER b, fHE— it
BN REBUB IR [ Fo A 5, (B8 1) IR st A B 2 T AR

BR T RAANRE, BUE—ANABFBEAZRtupleE 257 kb BRIEuplel) T — N TR A S MARE.

NG

listhltuple & Pythony B M H P&, —MAA, — MR, HRIEFEREFEEHEA



A AT A A

A
P2 BT LA B AR 2 BB IE S, BROVE T LLE SR
bt AR PR, RIBERITEIRRINAZ, ZEPythonf i, MieiEMLIL:

age = 20

if age >= 18:
print 'your age is', age
print 'adult'

MR HEPythonfIZE HERE I, R i B A AW R True, BILAHEHKIPITprintiEEAPAT T, BN, H2 B
WA LA i eI — A elseiBf), BEE, WRicHWIRralse, NEPITIHALE, EelseiTT:

age = 3

if age >= 18:
print 'your age is', age
print 'adult'

else:
print 'your age is', age
print 'teenager'

ERAELETES:.
SR LT R AWTRAREMS K, SE4R] DA e 1 e 8 AR ERT 4 -

age = 3
if age >= 18:
print 'adult'
elif age >= 6:
print 'teenager'
else:
print 'kid'

elifftelse ifHMIE, TEEAUFE elit, PFrilicBRHTEREXME:

if <SFMHHWTL>:
<HAT1>
elif <FMHIMi2>:
<A72>
elif <FMBHIWi3>:
<PAT3>
else:
<HhAT 4>

iFBAPATEMER, ERA AT AN, mBEEENHIM ERTrue, EZHBXMEKIEDHATE, REBKERT
Hlelifflelse, FTEA, ﬁ%mﬂﬁi;?ﬁgﬁ%ﬂgff4&_Fﬁﬁﬂg*%F??TEpE@f%teenager:

age = 20
if age >= 6:
print 'teenager'
elif age >= 18:
print 'adult'
else:
print 'kid'

iAW BIE LA S, hinE:

if x:
print 'True'

RERFEFHE. 2T, ETLEE, AW AT, BN AFalse.



B2
PythonfIJEAA A PIFE, —FhRfor. infE3F, MKKIElisttuple AN TTRIER LR, BT

names = ['Michael', 'Bob', 'Tracy']
for name in names:
print name

&4’?%&1’%@ ’ %ﬁ‘iﬁxﬂ EFI names E‘Jﬁ—/l\fﬁﬁ

Michael
Bob
Tracy

fillfor x in ... EAMEREENTRAANZEx, REPITHTRKIE.
FHEmBAVE - 1000 B H M, TUH— N sunZEME -

sum = 0

for x in [1, 2, 3, 4, 5, 6, 7, 8, 9, 10]:
sum = sum + X

print sum

R T - 1000 BH 2 A, NISE 1004 SR, FFPythonde ft— A range OB, 7T BLAE R— MBS, ot
rango(S) A1 51 B MOFFE /T SHI B8

>>> range (5)
[0, 1, 2, 3, 4]

range(101)BE AT BLAE BRO- 100M 50551, HE T

sum = 0

for x in range (101):
sum = sum + X

print sum

FEATIET LR, BESREARLERF Y 0H H 5050,

PG R whilefEEF, RBEEZMHHE, RAWER, FEAHENEBHER. LORMNETHEIOOULAFRETHZ
0, AT DA while/E#F 23 :

sum = 0
n = 99
while n > 0:
sum = sum + n
n=n-2
print sum

S WM ERRT B, BEBZN-18, ANEHLwhileXF, EFBE.
Hilraw_input
BIGE A B FAHI. REFAFSMrav inpue O ERASKEA, ZHETUECHAN, BFEITAEAR
B
birth = raw _input('birth: ')
if birth < 2000:
print 'OOR’
else:
print 'O0JG"'

FiA19s2, GRAEIR00E, XA M KA B Pythontt BEHT 4 2
LA R Pythonf 5] B, FEPythonf) 32 B X g 4T T ElbirtnEH

>>> birth



'1982"

>>> '1982' < 2000
False

>>> 1982 < 2000
True

JFREHEBEIT ! R Mraw input () BRI A A KIT L7/ B R RIRE, 7R MBEHELBERASBRM/BRER,
WS int O IBEFREESRARNEENER,

birth = int(raw_input('birth: '))
BIRIEAT, MR REHE R, E2, WREAanclE? X2/ B —MERER:
Traceback (most recent call last):

ValueError: invalid literal for int() with base 10: 'abc'
JFRint O RA—NFRBFARSENHFHRSME, BFREHT.
AT B I IRAE IS AT IR IR ? 5 T AR R AR X S P E .

NG

FAFHAIWTAT AETHEL B CUERE, PythonfJif. elif. elsefR RiF .

BRI EAMEREFAREI TS, FEE, NRABERENE, SEEFBATERERL, BT
W&, ENATBHceri+ciBHAERF, B 345 R Pythoni# 2 .

HIRE A IEEAESF


file:///wiki/001374738125095c955c1e6d8bb493182103fac9270762a000/001386832254674584228cd773d4db5a02ab85d2db4f83e000

15 H dictflset
dict
PythonN B 7 F#: dicthI X, dicteFdictionary, 7EHAIE S F AR Amap, HHE-E (key-value) TEhE, HAHRR
A R
EANBF, BREREF2NEFERS MRS, nEASEEI, TEMH Mt

names = ['Michael', 'Bob', 'Tracy']
scores = [95, 75, 85]

HE—NLE, BERMMAIRS, HAEEnamesH RIS MM E, B MscoresHUH Xt B ISR, listhhdc, FERTHE
*.

MEAdictEI, AFE-NBF RIS RE, HEREZFERES, TRENMREEZ R, BREFHI2E
8. HPythonE —/ dictin T :

>>> d = {'Michael': 95, 'Bob': 75, 'Tracy': 85}
>>> d['Michael']
95

At AdictERERE X AR ? FAdictH SEREHEMEFRE—HEK. RETRESTT IAMNT, RNEEE T,
—ABEREFTRNE TR R, BERRABNEERT AL, ZMTERREIH ERTRATE, IR, &
Hibtg .

BoMTERAETRORGIRE (LHER) EXNTHMKTE, REEZEMBZIT, REXNT, LRRHB
AT, RFMEREEMIEER, FEEET RN .

dictfi R _FLAGTR, AE—NEFE, Wl Michael', dict?E P9 HEE AT LA E BT Himi chae 1 X B ¥ F7 BUBSR K “TT
7, Wl osX M T AL, BERBUER, PrUlEEIEFR.

PRETLARE B, X Fikey-valuefA it 7 =, ZERGHE 2R, BAURIEkeyHE Hvalue I Z AL B, XA, BURII %7 REAR 38
keyE £ & Flvalue.

EESEHA it T7iE, BT ¥R RS, SR LUE S key A -

>>> d['Adam'] = 67

>>> d['Adam']

67

BT —key R BEXI B —Pvalue, FTBA, 2 YO —AkeyM A value, 5 T 1 308 B0 THT L
>>> d['Jack'] = 90

>>> d['Jack']

90

>>> d['Jack'] = 88

>>> d['Jack']

88

WRkeyNFLE, dictit &4 :

>>> d['Thomas']

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

KeyError: 'Thomas'

i Sekey MEERIEEIR, AWM INE, —RIET 0k Bkey BFFE:

>>> 'Thomas' in d
False

T RIETdicHR K get %, R keyNFFE, W LLR[EINone, B#E H S8 5 Kvalue:



>>> d.get ('Thomas"')

>>> d.get ('Thomas', -1)

-1

FR: IRE Nonef i & Pythonf X B R ST A BARE R .
EMER—ANkey, Fpop (key) 7%, XF R Hvalueth £ MdictH BB -

>>> d.pop ('Bob"')

75

>>> d

{'Michael': 95, 'Tracy': 85}

B WIER, dictA FBAE IR FF Fkey BN BB 28 H R R .
Filistbb#, dicth BUR JLAMRE L

1. EEHRAEN KRR, S BEE key 38 0T 3
2. WEHHRERNE, WHFR%ES.

T listAH 2 -

1. BRI KA 18] B & 7o 2R K8 0 i 48 0 ;
2. HRZEED, REAFRD,

FTLL,  dict/ F 25 8] Sk e B B ) F) — o 77 ¥
dictf DHEREREERWIRZH 7, 7EPythonfRiGH JLFLBAARLE, EMFERAdctIER EE, TBEECKE —FHZ
dictfkey b FRA P B XF R o

X R AdictiR#EkeyR it Hvalue I &ML B, R FXRITEME KkeyB B RAF, HdictH BT LBAT . XA
it keylt B AL E W EER AR A ZYE (Hash) o

E{RiEhash®) IEFAYE, 1B NkeylIX R RERE . 7EPythond, FRFH . BEEFHMEATAER, Fik, 7RUHLHAIER
key. Tilist&RIZER], BEABELE Nkey:

>>> key = [1, 2, 3]

>>> dlkey] = 'a list'

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: unhashable type: 'list'

set

setfildictéfel, R —HkeyHI%E S, EARTFEMvale. B TkeyNEEER, FrLh, fEseth, %A EE Kkey.
EAE— M set, FERB—DIHEAMAES:
>>> s = set([1, 2, 3])

>>> 35
set ([1, 2, 3])

ER, BAWSH, 2, 31— Mist, MERMset (11, 2, 31) REGFREAsetRFFEL, 2, 3X3NLE, Bx
B[R R IX R —AMisto

EE LR Eseth H T B
>>> s = set([1, 1, 2, 2, 3, 31)
>>> s

set ([1, 2, 3])
Eidadd (key) HETAGRMTE Blsetd, TTAEERN, BASHRE:

>>> s.add (4)
>>> s



set ([1, 2, 3, 4])
>>> s.add(4)

>>> s

set ([1, 2, 3, 4])

BT remove (key) HYER AR TR

>>> s.remove (4)
>>> s
set ([1, 2, 3])

st ] UEBB%B X LR EFANEERTRNES, B, P setl MR ERTE. HESHRE:

>>> sl = set([1, 2, 31])
>>> 52 = set([2, 3, 4])
>>> sl & s2

set ([2, 3])

>>> sl | s2

set([1, 2, 3, 4])

setFldictft) M — X B UAE T3 H X R Kvalue, (B2, setffEEMdict—4¢, FrLL, FRATURATZENR, BEH
FTEAWHA TN RREHEE, WHEERIEstAHALFEETR”. Rk CistiAset, BERERBSRE.

BAEX R

EERIT, RFENR, TR,

HFAER R, Kl TR, A BOAZTREELE, .
Ciemo T

>>> a
[‘a', 'b', 'c']

X FTATENR, thinstr, XstdEfT#IER:

>>> a = 'abc'

>>> a.replace('a', 'A'")
lAbcl

>>> 3

'abc!
BRFFBEG N replace () 7, WHHERHT 'avc', ERBRENR avc', NMiZEQHFEE?
RATVSEIEAHD UK T XA
>>> a = 'abc'

>>> b = a.replace('a', 'A'")
>>> b

lAbcl

>>> 3

'abc!

BURR LR, RZE, M abc' FRFHAENR! FEENE, RINLER, NRaHNER apc', HHELE
1, AHGR-ARE, ERAKNRMNES R abc':

str

— "
g abc

gﬁiﬁﬂ]ﬂﬁfﬁa.replace('a', 'an) B, g?&ﬁJ:ﬂﬁfﬁjf%%replacef%fFFﬁZﬁﬁzﬁ?agXﬁ%ﬁ'abc'J:HQ, T FEBRE T
Mreplace, HEEERZFZRE aoc' KINE. MR, replace FIERIBT —MNHIF/HFHE abc' FiRE, WRBRIMEZE
Bl EZFH AR, RESHEMR T, BELAIEAERWFERE avc', BEEcHIBAFERFE Aoc' T



str

',f "abe"”
a

b | Ty str
“Abc"

PRk, X FAZEXNGRY, AANRESGHERTE, UASHRZNEZESFNAR. HR, XETTESIERTKX
FIFRE, XHE, BRIET AN R AL KT RN ATAER .

N
1% F key-value 7t &5 # i dict?E Pythonh JE 5 B, BT EST RAE NkeyREE, & keyR FHH .
tuple BARRAENM R, ERAIE (1, 2, 3) (1, (2, 3])WAdictEsetd, FHEBLER.



B3

E PSP EN I AR ) i A WS

S =m

LIWAVEE L2 AR, BT URE AR EHER . RERATFETE3IANAE KN B R -
rl = 12.34

r2 = 9.08

r3 = 73.1

sl = 3.14 * rl * rl

s2 = 3.14 * r2 * r2

s3 = 3.14 * r3 * r3

LRGEIEMEHNERZRER, FKRAFEXLT, BIKE3.14 * x *» xMURMKE, WH, WREH3. 148
3.14159265359/) i, BEEFE .

ﬁT@ﬁrﬁm%xﬁﬁ&gs:3i4*x*XyW%E&Eﬁ%x%@ﬁﬁms:am{ﬁ}udMMyW@
Harea of circle X B RFEF—IK, MAILZXKIEA.

A LA RRRES HFRE, Pythonth ABIS. Python™MEREIEHR RiGH e L%, MEAHGANETREERHMN
m%, WLEEEM.

i
MBERFEFEETE RIS 240607

EHFIMA, i 1+ 2 + 3+ ... + 100, BERTHSFAHE, TEHEFRKATRKNFSY, ATl + 2 +
3+ ... + 100ie4E:

100

dn

=1
EFHSOICEIEE R, FARATE R AT DA SR, WA RE R BKERIINEEHE.
mH, XFMmBIicERTY B, thin:

100
Z(n2+ 1)
=l

TR IEE E R T

Ax1+1D)+@x2+1)+@x3+1)+...+(100x100+1)

AR, EBHER, BAIAGRARORENEATELTE, MEEEESKER EEFEE.,
BHENEFBE &, REERRERN—MAMMRK T K.



GV
PythonN B TR Z A RK R H, WATTLUEERFA.

EiRA-A R, TEMERELHENSE, WRENER R abs, RE—NSH W LAEE N Pythonf) B 77
VB A SO

http~/docs.python.org/2/library/functions. htmk#abs
H_U,EI U\Eﬂ'ﬂiiﬁfn“\f ﬁﬁhelp (abs) ﬁ%abs@l%ﬁﬂ@#}ﬂ,ﬁ{%ﬂ% °

A abs R 3L
>>> abs (100)
100

>>> abs (-20)
20

>>> abs (12.34)
12.34

THREEE, WRENNSEHEAY, SiRrypeErrorMiiR, £ HPython BB E IFIR: absOF BAUE 14
24, EGHTHA:

>>> abs (1, 2)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: abs() takes exactly one argument (2 given)

WRAEARSHBERTH, ESERBAEWRETER, hafrypebrrorfHiR, HFHAHEIRER: sRiR
(NS EucE

>>> abs('a')
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: bad operand type for abs(): 'str'

ﬁﬁthig&glﬁcmp(xl y)iﬁt%gﬁ/l\?ﬁ, ﬂu%X<Y7 jé.lﬁl—ly ﬂﬂ%x==y, jB.IE]07 ﬂu%X>Y7 jé.lﬁll:

>>> cmp (1, 2)
-1
>>> cmp (2, 1)
1
>>> cmp (3, 3)
0

BAE R B
Python B )% I B H0E BB IR R B B R 4, bhfine () BREOAT DASE oAt 048 R R e e o 4

>>> int ('123")
123

>>> int (12.34)
12

>>> float ('12.34")
12.34

>>> str(1.23)
'1.23"7

>>> unicode (100)
u'l00"'

>>> bool (1)

True

>>> bool (''")
False

RBAHLHEEA —DNRENRIGIH, EE2TUEREERE —RE, HETAZXIREE T — M58


http://docs.python.org/2/library/functions.html#abs

>>> a = abs # TEalEHabsEE
>>> a(-1) # Frolbar Uit aldfHabsiE$
1

NG

WAPythonfI K%, FEMBREGEL, RAEHNSE. WRBEAALE, —EEZLBFHRELR, USSR
HE!



7E U
EPythont, EX —MNERBEMHaeciB), MREHEHE. BS. BSTHSHENES:, R5, EEAERYRS
BREUE, RBIREMEH returniBA)IR A
BATULE & L —ARLEFHMEH)my_abs R BB :
def my abs(x):
if x >= 0:
return x

else:
return -x

BRI Hny_aosBEHREISRZTIER.

BER, RBEABKIEQEIITE, —BERIT B returnlt, REEPITRE, HRKHERERE. Fit, RHHAHET
FAE AW AGEIA AT DAL IR B R K2 .

MREA returniBh), RERTEEFRLSRELER, RARER Avone.
return NoneH] LA 5 ANreturn.

TR

I RARE L — M2 F WK Z R, T Hpassiff):

def nop():
pass

passBAIT A A, BEH2H? LB LpassTT BLARIEN SALRF, HIAEE R AL B4 S RS, Har
555&“4\pass, itfﬁﬁ%ﬁéié%fi§ﬂ§o

passitA] LAZERMIERE, thin:

if age >= 18:

pass
B> T pass, RBBITRESHIEEHEIR.
SHERE

WHREE, WRSHEANERN, Pythonf@BEfRSHME LR, it ryperrror:

>>> my abs (1, 2)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: my abs() takes exactly 1 argument (2 given)

ERMRSHREAX, Python@BESMEEHRIME . Wikny aos A B R $apsHIZ 7

>>> my abs('A")
'A'
>>> abs('A'")
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: bad operand type for abs(): 'str'

BEATAMELAHSHN, NERBao-2RBENSHER, MRNE XHiny_psB&AESHRE, L, ZANRBOE L
Rg5EE .

EBRAMEE — Ty absHIE X, NSHEBABRE, RATEHNFAERANSH . BIERUHETUHNER
%ﬁisinstancegzﬂﬂ:



def my abs(x):
if not isinstance(x, (int, float)):
raise TypeError ('bad operand type')
if x >= 0:
return x
else:
return -x

BT SEREE, MBENERPSHRE, RBORT A H —ANER:
>>> my abs('A'")
Traceback (most recent call last):

File "<stdin>", line 1, in <module>

File "<stdin>", line 3, in my abs
TypeError: bad operand type

RN A B AL SR SRR

R B ZAME

BRHOTULRE 2 MEG ? BREFEN.

e R HEFFEN N RBHNE A AR, SHin. BMMARE, BT CLTHE T i AR

import math

def move(x, y, step, angle=0):
nx = x + step * math.cos(angle)
ny = y - step * math.sin(angle)
return nx, ny

IXREBRATTEE AT LA R B 3R 755K 5 £ -

>>> x, y = move (100, 100, 60, math.pi / 6)
>>> print x, y
151.961524227 70.0

EHSHX AR —MRER, Pythons £k [ i) 7598 2 8 — 1A :

>>> r = move (100, 100, 60, math.pi / 6)
>>> print r
(151.96152422706632, 70.0)

BRI EME R —Muple! HRE, FEifEL, RE—tupled] IEIRES, WEAREW RN K —Muple, 1547 B IR
LN RLEIME, FTCL, Pythonf B #iR B 2 B H SEt & 3& [ —tuple, (HERERETTE.

NG

S SCER BT, 5 B0 2 R A A S HAHG
WRAE, T LSRN S BN HdE T AR A s

B B P 8 AT LA return BB IR B 2R B0 45 5 5

B HHAT T MR A returntB AR, B3Jreturn Noneo
R BT LA R R B 2 AME, (B SER R —Muple.



B2 H

ESRBHIR 5, BABESHEW L T ERE TR, RHEWOEOESORTERT » W TREMEHZ R, REEM
BT IERKSH, URRECKREA AMRERS T, REATKEREEEERER, ARELE TH#.

Pythonf) R g AR R 8, (ERFEHEAIER K. BT IEHE XK RESHS, i UERRINSH. TRSHMK
RYSH, ERERLUE CHRKED, MARLEIRNSH, &0 LELREHEERARE.

RINSH
AT AR AR B BT R BB AT 5 R B BRI S S 565 — MBI R E

def power (x):
return x * x

HRATVA A power MR, WAUEANE BAVEK— NS Hx:
>>> power (5)
25

>>> power (15)
225

BIE, MRBRMNEHECELN? ALUEE L~ pover3s ¥, ERMBEIH .
RZAEH .

PRBEFHEE T, W Upower (x) BB Npover (x, n), FRITFEXY, HFHT:

def power (x, n):

s =1

while n > 0:
n=n-1
s =5 *x

return s

Xt FIXAMEBE KIpower %, T UALHHEAEE KT :

>>> power (5, 2)
25
>>> power (5, 3)
125

BT BATARERE X

B2, HRRARERRT, RERRINEMT —MS%, SBRKNAMEEERRM:

>>> power (5)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: power () takes exactly 2 arguments (1 given)

AR, RNSEHHE LA T . BTFRNEHEIES, B, AT LRSS A SHnk BRIME B2 A2

def power (x, n=2):

s =1

while n > 0:
n=n-1
s =s * x

return s

i?\:#, i—'lﬁﬂ‘]ﬂﬁﬂapowerﬁ)ﬁﬂ‘y *ﬁi—'l‘?iﬁlﬁﬁpowerﬁ, 2):

>>> power (5)

25

>>> power (5, 2)
25



MXFn > 2 HANER, HAZBERAMEE D, Hilpower (5, 3)o
M ERPIHFRILE R, BRIASHTUMARENIAR. RERASHEN, FILAEER:

—RBESHAER, BRASHESRE, BUPythonfIERES SR (B — TR ABRINSEON AL L iES HHT
) ;

— R ERAS .

HRPAZNSHN, BRUWKKSBORETE, ZAANISEBUEE. ZUDNISEE U ABRIASH
SERBRINSEAEH A5 4b? BROKHIF AL 2 R R I R A R B

BT, BONEN—EGNEEEMK R, FEAE Ananeflgender B NMS 4

def enroll (name, gender):
print 'name:', name
print 'gender:', gender

X, WHenroll ) RBRBFTEMLARWNSHL:

>>> enroll ('Sarah', 'F')
name: Sarah
gender: F

WRERSEAENER . BHFEELELM? RS R RIRE RN,
BATAT LAIE SR AR BOABRINS HL

def enroll (name, gender, age=6, city='Beijing'):
print 'name:', name
print 'gender:', gender
print 'age:', age
print 'city:', city

XHE, REBHCEATMN AT ERBERABRT, JARCBAKHN S

>>> enroll ('Sarah', 'F')
Student:

name: Sarah

gender: F

age: 6

city: Beijing

RE SRS AR Z2E S FERBFOMNIER

enroll ('Bob', 'M', 7)
enroll ('Adam', 'M', city='Tianjin')

AR, BRASHFEE T REAMAKER, M- EREERRKAAN, XTUMEEELHNSHREI. T2 HBHE
REREEM, RBEATEEL 1.

BEZANRNSHR, AR, BERTUHZIRFRERKINSE, Wi enro1l ('Bop', v, 7), BEE, B
T name, genderi‘zwg‘/l\;gﬁﬁl" %Elﬁ\ﬁﬁﬁﬁﬁﬁﬁﬁageiy city?ﬁﬂﬂﬂlc&ﬁ%ﬁt’ %?ﬁﬁﬁﬁﬁi}\{ﬁo

WA AR F R SR INS . SARIFRETSBRASHEN, FEESHLE L, WiEHenro11 ('adan’,
'M', city='Tianjin'), BEBE, citySHAE#HENE, HOBRASHSEFERRINME.

RIASHREM, BEEAAY, daEiE. BRASEENMRKHG, HERWT:
SesE X—NeRH, AEAN—Aist, TI—EnpfERE:

def add end(L=[]):
L.append ('END'")
return L



BRIEF AR, 4R PP A4

>>> add end([1, 2, 3])

(1, 2, 3, 'END']

>>> add end(['x', 'y', 'z'l)
['x', ';', 'Z', 'END'}

BREABRINSEORRR, —IFREE R BRI :

>>> add _end()
['END']

{HZ, ﬁ%\ﬁﬁﬁaddﬁend()lﬁ, SERMAXT

>>> add _end()
['END', 'END']
>>> add _end()
['END', 'END', 'END']

MEVFERER, BRNSHRE ), HEREPFEREDCHE T EREMT e /& Kilist.
JR R RN T -

Pythonefi $7E 58 LHIRHE, BRIASHLMEMBOITEERRT, B0, FARASEUBRE—NRE, BANE L, 8
KR ZRE, WRBRTLRNE, WTKARN, RASERABTRET, THERBGENKOT.

Fibh, EXBRNSHEEIL—R: RASHLIIREAZNR!
EEK EHEKET, BATA LA None X MR GRS -

def add end(L=None) :
if L is None:
L =[]
L.append ('END'")
return L

e, TRIHAZDK, MALH HE:

>>> add _end()
['END']
>>> add _end()
['END']

At A E B itstr, NonelXFEHIAZRX RIE? FAREXRNR—BEAE, XRAMKEHERARBE, KRS T HT

BUBIEFBEIR. o, BTHEAE, SEFSHET RN R ZATEMS, RN — RS EE. B
RSB, WRATUBT— MR R, BHRERIRAEXNR .

S

fEPythonEi #(H, BT LA X AT S 4. BiA B TRSHMREANSHEANBRTERK, UL 21 EER
A, A BAROA

BATUBEEAGF, hE—HA%Fa b, c......, HitH2+b2+2+ ..

B SCH A RE, RINBIHEMARNSE . BTSHENEHE, BITELBETLIEa, b, c... fER—AMistER
tuplef& BER, IXAF, BHEATLARE (T

def calc (numbers) :
sum = 0
for n in numbers:
sum = sum + n * n
return sum

ERERAKEAR, TELHE D —Miststuple:



>>> calc([1, 2, 31)

14

>>> calc((1, 3, 5, 7))
84

WRFIRA S H, I8 R R 0 77 ST DL A0 R «

>>> calc(l, 2, 3)

14

>>> calc (1, 3, 5, 7)
84

FrEk, BATERBSHEATESH:

def calc (*numbers) :
sum = 0
for n in numbers:
sum = sum + n * n
return sum

€ X AT B S HAE stk tuple S HARLL, NESHRTHMT — 5. ERHEAE, SHnumoersBREIHR—
tuple, FHtL, RPFEABTEAE. HE, WHZREN, TUEAMERNMSH, SFNSH:

>>> calc(l, 2)
5

>>> calc ()

0

WREEHE —MistRFEtuple, ERA—NARSHE AT AT LUXFEM:

>>> nums = [1, 2, 3]
>>> calc(nums[0], nums[1l], nums[2])
14

R EELRETTH, HERKES, BT LlPythonft ¥R listEktuplel i —A>+5, fElistRtuplef) TR B K AT ES
Hfe it

>>> nums = [1, 2, 3]
>>> calc (*nums)
14

EREEALE A, TR .
XBFSH

HZSHAFRENNRERNSH, XERSHAERBORAN B3 AR —tuple. X8 TS HAFIRIENO
PEREBRNMESHENSH, XERRTSHERYA T E AR dict. HFRHI:

def person(name, age, **kw):
print 'name:', name, 'age:', age, 'other:', kw

Hiflpersonf T Uik S HnaneMagebt, BEZREFSHkw. TR ZREN, WU REANRIESE:

>>> person ('Michael', 30)
name: Michael age: 30 other: {}

WA LM NERAD B KR TS

>>> person('Bob', 35, city='Beijing')

name: Bob age: 35 other: {'city': 'Beijing'}

>>> person ('Adam', 45, gender='M', job='Engineer')

name: Adam age: 45 other: {'gender': 'M', 'job': 'Engineer'}

RKEFSHEMH AR BT BRREHIGE. A, fpersonRBE, BAMRIEREWEInaneMage XS, H
2, MRAAEESREEZHNSE, RIMNBEKE . KBREEM AR ERRTIEE, BT P A MERZNIE
Tish, HAMERFIE, M XETSHOR E SGXA™ B B RE T 2 EM I R



MA RS HEEDL, WAl At —Ndict, RE, BixdictE#NRBFSHUER %,

>>> kw = {'city': 'Beijing', 'job': 'Engineer'}
>>> person('Jack', 24, city=kw(['city'], job=kw['job'])
name: Jack age: 24 other: {'city': 'Beijing', 'job': 'Engineer'}

S48, LBEE KA DAL S

>>> kw = {'city': 'Beijing', 'job': 'Engineer'}

>>> person ('Jack', 24, **kw)

name: Jack age: 24 other: {'city': 'Beijing', 'job': 'Engineer'}
SHHE

fEPythonh & LR %L, WTUAHLESH. BASH. TRSHEMNRBTSH, RI4MNSHEHTU—BEH, RFRAR
hEEL, HEFER, SEEXNIRTFLAR: BiESH. RASH. TRSHENRBEFSH.

thinse X — %, BE LR4MmSH:

def func(a, b, c=0, *args, **kw):
print 'a =', a, 'b =', b, 'c =', ¢, 'args =', args, 'kw =', kw

FE R B0 A BOI%,  PythonfBE4% B Bhi% IR S By EMS H A EX NS Hife it % .

>>> func(1l, 2)

a=1b=2c=0args = () kw = {}

>>> func(l, 2, c=3)

a=1b=2c=3args = () kw = {}

>>> func(l, 2, 3, 'a', 'b")

a=1b=2c¢c=3args = ('a', 'b'") kw = {}

>>> func(l, 2, 3, 'a', 'b', x=99)
a=1b=2c=3args = ('a', '"b'") kw = {'x': 99}

BRAP AT R8I —Mupleidict, 4Rt AT DAY % R 4L

>>> args = (1
>>> kw = {'x':
>>> func (*
a=1Db-=

FrLk, S FAERRE, #ALUBEHE M func (rargs, k) WERFEHE, TWERSER W E LI,
NG

PythonfI B A F I RIENSEOLE, W UUSLIFBAA, X MEANIEEE R NS HL

B —eZRARTENR, MRARTENR, BITRHEZEER!

EERE LIRS HR R TS HINEE:

rargs RAIESH, argsBEI IR — M tuple;

R RBESH, kwhEBUG £ —ANdict,

LUK 1 F B B0 0 45 N T RS BN R B F S HUN 8

RIS LEBEEAN: func, 2, 3), XATLAGHEstsuple, FHi@id argsféN: func(*(1, 2, 3));
KBEFSEEATLERMEN: func(a=1, b=2), XA LAEHEdct, HBEkwfEN: func(*('a': 1, 'b': 2)).
i vargs M+ <kw R Pythonft) IR H ik, AR LR HAMSHE, (BEIFEH I8 A .

4 2/ 3/ 4)

99}

rgs, **kw)
c

a
2 = 3 args = (4,) kw = {'x': 99}



12 H R B
ERHAE, WCLAARMERS. R —ARBENRREE SRS, X RBEREHR.
BT, BATRTERTRn: = 1 x 2 x 3 x ... x n, AEHract (TR, AUFH:
fact)=n! =1 x2x3 x... x (1) xn=(n-1)! xn= fact(n-1)xn
FTBA, fact (n) ATBARR AN x fact (n-1), RA=10 & ERGHREH.
FR, fact (n) HIRAKG RS R Z:
S

return 1
return n * fact(n - 1)

B R —ABERE. AR

>>> fact (1)

1

>>> fact (5)

120

>>> fact (100)
93326215443944152681699238856266700490715968264381621468592963895217599993229915608941463976156518286253697920827223758251185210916864000000000000000000000000L

WA H face (5), WLMREREUE LEBIHHESEMT:

fact (5)

5 * fact(4)

5 * (4 * fact(3))

5 * (4 * (3 * fact(2)))

5% (4 * (3* (2* fact(1))))
5% (4 * (3% (2% 1))

5% (4% (3*2))

5% (4 * 6)

5 * 24

120

BIRRBM AR R, BRI Bk, FrE RS R LS BERR T R, B ER R AN i A .
P I A PR B R B R AR . FEVEENLR, REUAAREEAR (stack) XFEARLMEIN, SAEA-ANREOHA, RRLSM—ERN, SLRBOEE, KRS —ER
Wi. BTREKXDRRLRE, Fl, BRERNKEEE, 2SB0REH. TR ract (1000):
>>> fact (1000)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

File "<stdin>", line 4, in fact

File "<stdin>", line 4, in fact
RuntimeError: maximum recursion depth exceeded

AR BRI VA1 P AR R T R R BT R R ARG, S BRI IAREI I BCR R — R, BTCL, JETERRE BUR —FREER R I8 5 e St R T LA

RIBIERE, EREEERNGE, AAESES, HH, cunBORREERER. X, HIESTEMERRTUERBAMMRL, FBEESGEREMSOK, BREH-A
R A IR B L.

b fact (n) BBH Freturn n * fact(n - D INTRIERER, FURARRRAT . BXREBATR, FEL—RANRD, ETELERG—PHRPEANTBERLS:

def fact(n):
return fact_iter(n, 1)

def fact_ iter(num, product):
if num == 1:
return product
return fact_iter(num - 1, num * product)

Hu%iu: return fact_iter(num - 1, num * product)ﬁﬁ@%uﬂ&ﬁzt%; num - lﬂnum * product&&ﬁﬁﬁﬁﬁﬁ%&ﬂ'ﬁv Kﬁé"@&ﬁiﬁmn
fact (5) M Piffact_iter(s, 1)HIRAWMT:

===> fact_iter(5, 1)

===> fact_iter (4, 5)

===> fact_iter (3, 20)

===> fact_iter (2, 60)

===> fact_iter(1l, 120)

===> 120

RIBEARAN, mRMTRL, RARHK, Hit, TR2OREAEAL BT .

BEHR, REPREES A RBEAMMRI, PythonfREESLBA BB, FTU, B LK fact (n) RBBURERATR, B2SBEHRES.
NG

A5 P 325 2 R 5 R R T T LB R ORE VR A TR P S S BB Y

EExt RS IAMRAL KR = AT LU R AR AR . RIB IS EAVERR RSN, BAEEAKMEIE TS R B R IE .

Pythonb 1 FI AR RE A 806 51 X R AR, T3 U3 bR O A7 ZEAR R Hh £ 190 A



R

H4R T Pythonf BB KA . BHMRE, BHA LRI UREHBREAFEANERFT .
tetnigiE—A~1, 3, 5, 7, ..., 9oMIFIR, WLLEITFEIASLI:
L =1
n=1
while n <= 99:
L.append (n)
n=n+ 2
Bt AT — MR, WA POES IEFR L.
{BRAEPythont, RAGARBRE L, TR . RADARBE LT, 2B LT .

BT~ B, RO EPythonh FE 58 FRRRRE, —1FREALIOTIE, WRSSHRE.



v

B —AMistEtuple I #8 2> TO R R AR H H WA #RAE. tin, —Mistin -

>>> L = ['Michael', 'Sarah', 'Tracy', 'Bob', 'Jack']
WEI3AN LR, MZEAM?
FIpik:

>>> [L[0], L[1], L[2]]
['Michael', 'Sarah', 'Tracy']

ZFRURFINERB AT R—T, AN TRMBIRT .
BHINAN TR, MBLRRFI80-(N-DFITER, T ARTER:

>>> r []

>>> n 3

>>> for i1 in range(n):
r.append (L[1i])

>>> r
['Michael', 'Sarah', 'Tracy']

XX A BUE E R GIEE R ERIE, AER0%31, Fik, Pythonf®ft T YR (Sliced BAERF, BERAMMLXTPEE
fE.

xR BRI, BRI TR, AT EUAT USSR A

>>> L[0:3]
['Michael', 'Sarah', 'Tracy']

L[0:31%3, MRFIOTFHE, HBERGI3NE, EAEERSIZ. BR50, 1, 2, EFRA3ITR.
MARE AR R0, EWLIE .

>>> L[:3]
['Michael', 'Sarah', 'Tracy']

WATBAAR 31 1JT4E, BUH2AN TR HR:

>>> L[1:3]
['Sarah', 'Tracy']

K, BEARPython 7L -1 BUBIEE —NuR, WA ERESRFEED R, KiK.
>>> L[-2:]

['"Bob', 'Jack']

>>> L[-2:-1]

["Bob']

CERBE N TRRRSI -1,
MR BETDE M. BAIGIE—10-99K %51

>>> L = range (100)

>>> L

[0, 1, 2, 3, ..., 99]

ATRLEE U] A R BUE E— B .t T 10415
>>> L[:10]

o, 1, 2, 3, 4, 5, 6, 7, 8, 9]



JE 104

>>> L[-10:]
[90, 91, 92, 93, 94, 95, 96, 97, 98, 99]

BT 11-20/M 4

>>> L,[10:20]
rio, 11, 12, 13, 14, 15, 16, 17, 18, 19]

BI04, R

>>> L[:10:2]
(0, 2, 4, 6, 8]

B, B5AI—A

>>> L[::5]
[0, 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95]

BEEZMH2HAT, R5 18 CURFE R ] —AMist:

>>> L[:]
o, 1, 2, 3, ..., 99]

tupleth & —Filist, ME— XA RtupleNAT2E. FEL, tuplett if ARYIF #4E, REBIERS RIRwple:

>>> (0, 1, 2, 3, 4, 5)[:3]
(0, 1, 2)

FRFE oo BUnicode PR B u xocx ' AT LLE R —Fhlist, BANTTERBME—NFRF. FHik, FRBMTUATF#
e, RARBMELRINIRTRE:

>>> '"ABCDEFG' [:3]
'ABC'
>>> '"ABCDEFG' [::2]
'ACEG'

ERZMEES P, X FRHRMATRSZFMBENRE, HLHROMENFREYR . PythonH 53 715 8 K18
BRE, RREV R —NRERT e, FEFER R,

INGE

BT REME, REMTTEARABEFET . PythonI ¥l A IEH RiE, — 1T AT LASEIUR 21T 1830 4 Re 52 BT 3
(=



RS E —AMistEtuple, FATAT LUE I forfEFF R P IX A istBRtuple, X3 P BAIFRAENR (Tteration) .

fEPythont, XREREL for ... inRFBRH, MRZIES LLMCRE Java, EMAlistREEiL TR, tinJavaft
=¥

for (i=0; i<list.length; i++) {
n = list[i];

}

A UAE W, Pythonf) for B R 2 L E & T Javal or B3, [H Pythonf) cor fEFR AN AT LA ZE istBtuple b, &7 LAAE
RAERAR SRR L.

listXFPHHE R BARE Thr, EREZHMEIERBRZEHE THK, B2, RERUMEANR, BTRAEL TR, #HELL
AR, Hetndictst ar BUIE AR
>>d = {'a': 1, 'b': 2, 'c': 3}
>>> for key in d:
print key

c
b

F A dict ) 7 A 2 3% st 7 T HES ), BTk, B H R4 RIBF R A —FE.
BRNBHRT, dictERIRkey. WREERvalue, W LLHfor value in d.itervalues(), AR ERkeyFlvalue,

EIQ*FHfor k, v in d.iteritems()o

BT PR R ISR SR, FHik, el ER T ror i3

>>> for ch in 'ABC':
print ch

A

[os]

c

Bril, BBAVEA cor B, RBEEAT-ATERNR, torf@HFMAUEFIZT, MR MNIARKOLZNRATL
listidt 2 B Ath K S Y

M, g — A0 R AIER R ? T7 iR 8T collections B ) Tterable B 1 i -

>>> from collections import Iterable
>>> isinstance ('abc', Iterable) # strEZ&BWER

True

>>> isinstance([1,2,3], Iterable) # listR&HHER
True

>>> isinstance (123, Iterable) # BHEEAER
False

RGN, R B st IR U avaAl A K T ARIEH B4 707 PythonPd B ) enumerate R $ AT AE —MistAR LR
Fl-JCEX, XEEBAT DA cor B RN ISR I TR A 5 -

>>> for i, value in enumerate(['A', 'B', 'C']):
print i, value

N = O
QW@ - -

LHEE o B R, RRSIATHRAZER, 7EPythonE RRFE MK, T mAH:

>>> for %, y in [(1, 1), (2, 4), (3, 91:



print x, y

WN ..
RN

NG
FERTAT AR SO AT LR T cor 3R, BIRRATE 2 SN BARKR, NI AR, ST LU cor B3



FIRE A

B A B List Comprehensions, /& Pythonpy B iy JE 3 18] 5 1) 5K ) AT LA Sk B @ listi AE AR
AT, BRIt (1, 2, 3, 4, 5, 6, 7, 8, 9, 101 W U MHrange(1, 11):

>>> range (1, 11)
(1, 2, 3, 4, 5,6, 7, 8 9, 10]

EIREAR (1x1, 2x2, 3x3, ..., 10x101BAM? FE—REHR:
>>> L =[]
>>> for x in range (1, 11):
L.append (x * x)
>>> L
(1, 4, 9, 16, 25, 36, 49, 64, 81, 100]

{ERERAKB, 514 RN AT LA — 17 5 A AR 4 B T A list:

>>> [x * x for x in range(l, 11)]
[1, 4, 9, 16, 25, 36, 49, 64, 81, 100]

FRRERAR, BEERKITTHE: « JHEHIH, BB, MTLBisttlZHk, +46F/H, 25K, R LARXiEE.

forfE 3 & T8 AT LA L iAW, SOREBATTAR AT LA ik OB i) F 07

>>> [x * x for x in range(l, 11) if x % 2 == 0]
[4, 16, 36, 64, 100]

EATLAE PR R, AT DA A S

>>> [m + n for m in 'ABC' for n in 'XYZ']
['AX', 'AY', 'AZz', 'BX', 'BY', 'BZ', 'CX', 'CY', 'CZ']

ZRMZEULHEH M ORET .

BRSIRERR, LS HIERHFEFENQG. G, 5102580 ERTRTE SR E R4, W 00EE— 7B
>>> import os # SAosHi, HHKBEEEIFR

>>> [d for d in os.listdir('.')] # os.listdir® BAFIHCHREF

['.emacs.d', '.ssh', '.Trash', 'Adlm', 'Applications', 'Desktop', 'Documents', 'Downloads', 'Library', 'Movies', 'Music',

for AR KL URNEHRANEEZLANZE, WillaictMiteritems () AT LARIN & RkeyFivalue:

>>>d = {'x': 'A', 'y': 'B', 'z': 'C' }
>>> for k, v in d.iteritems():
print k, '=', v
y =238
X = A
z=C

Bk, B2 p Xt T DA P A AR SR A st

S>> d = ('x': 'A', 'y': 'B', 'z': 'C' )
>>> [k + '=' + v for k, v in d.iteritems()]
['y=B', 'x=A", 'z=C']

BRI —AMlisth FT A K F R B ERANG

>>> L = ['Hello', 'World', 'IBM', 'Apple']
>>> [s.lower () for s in L]
['hello', 'world', 'ibm', 'apple']

NG

BRFIRERK, AL A st ATLAEE —MisthE T 5 —AMist, TS A+ .

B mRSHEASTRHE, NASEH, hTETFRSERUEA over 0 7, FIUSIRERASIHREE:
>>> L = ['Hello', 'World', 18, 'Apple', None]

>>> [s.lower() for s in L]

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
AttributeError: 'int' object has no attribute 'lower'

8 P IR F i sinstance B BT AW — N R RB AR FFF &

>>> x = 'abc'

>>> y = 123

>>> isinstance (x, str)
True

>>> isinstance(y, str)
False

EEBIRERR, BN AERRIES R4 B G ER AT .

'Pictures’',

'Public’',

'VirtualBox VMs',

'Work



A Bias

W FIRERK, BAITUERGR SR, HE, RBAFRS, JIREBESELGRN. MH, @241 E&
100N TTRKIFIR, AMUERRKIEEEE, mRBNNEZEGRAE/LN TR, BEHLERZH TR SHNE
A& HEIRE T .

Frik, mRFIRTER W AEREMEIE R IR, MRATRE T AETER Hd 2 sh A S R SR TR e ? IXAERR
Ab I SR M list, A& KBMZE . fEPythont, XFh—UEH —L it HBIHLE, FROALEHEE (Generator) .

Z QI — A generator, ARESFIjiE. H—MITERELE, REL-ANFIRERAN SR 0, HERET —4

generator:

>>>
>>>
(o,
>>>
>>>

L
L
1
g

Q

= [x * x for x in range (10)]

, 4, 9, 16, 25, 36, 49, 64, 81]

= (x * x for x in range(10))

<generator object <genexpr> at 0x1l04feab40>

ARG X ANIE FBRAMNEM (1A (), LR—AMist, TigR —4generator.
AT LA BT ED i listf 48 — AT, B IRAE 23T ED H generatorfl 4G — AN LR R ?
IR BE—AN—NMTENHR, 7T PLUEE generatorfinext () 7 ik:

>>>
0
>>>
1
>>>
4
>>>
9
>>>
16
>>>
25
>>>
36
>>>
49
>>>
64
>>>
81
>>>

9

g.

g.

9

.next ()

next ()

.next ()

.next ()

.next ()

.next ()

.next ()

.next ()

.next ()

next ()

.next ()

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
StopIteration

BATHE, generatorfRFEIREYE, BRAMnext 0, MHEH T MENE, BEITEIRE IR, BAE
ZMGERE, i StoplterationffI 45 i% .

448, EHEEXMAWIA R next O HELSERKES T, EFKTERMEM corfE3, F Ngeneratorth & AIE AN R :

>>> g = (x * x for x in range(10))
>>> for n in g:

PN

25
36

print n



49
64
81

FreA, AT T —Agenerator/m, FEA LAKZEALZ P Anext ) 7%, MRBE forBHRIERE
generatordE H IR A . WIRMEMBEIELEE S, FRMUFIRA B fo B Tk LR B 5, 37T LA B BRI
b, AR N KT (Fibonaccd) , BRE— AN _AES, EE—NEER HETHANBOAEMB 2]
1,1,2,3,5,8,13,21, 34, ...
LN EBII A EEBRREA R, EHLE, ARBECEITEHRANBES:
def fib(max) :
n, a, b=20, 0, 1
while n < max:
print b
a, b=Db, a+b

n=n+1

T R T DA 2R SR S B RN B

>>> fib (6)

Q0 0w NP

FHMEE, FTUEN, rioRBskhr bR E (T RN LZHIINHERARN, TLME—-NTRITE, #EELESERK
TR, XFZEH IR K flgenerator,

kAU, T A 2R O generator{ — 25 2 18 . B3 £ 1008 B2 ligenerator, R EEHprint b Ayield bELAT AT

def fib(max) :

n, a, b=20, 0, 1
while n < max:
yield b
a, b=D>b, a+b

n=n+1

Xt R RE L generatorft) 3 —F 7k WR—ANREEXHEEviela kBT, BARNMRERAER NG ERE, ™

& —>generator:

>>> fib(6)
<generator object fib at 0xl04feaaal>

XH, B f# R generatorfl B B PATIREA —F#E. REBRIBFEHAT, BEretumiBARE &5 —1TREE A
R E . 125 R generatorff] B #, ER A A next () KIBHEIAT, BElyielaiBAERE, FIXRHATH M EWRIRE
HlyielaiB ) Ab 4k SE 04T o

BAFEBRIE T, &L —Agenerator, KIKEEHF1, 3, 5:

>>> def odd() :
. print 'step 1'
yield 1
print 'step 2'
yield 3
print 'step 3'
yield 5

>>> o = odd()
>>> o.next ()
step 1

1



>>> o.next ()

step 2

3

>>> o.next ()

step 3

5

>>> o.next ()

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

StopIteration

AULEE], oddNRAEBERE, 1iRgenerator, EHATIEREF, BB|yierami W, FRXGLEHIT. 4T3
Wyieldfd, BBEA yield® UBHATT, FTLL, ARV Fnext () iR .

B2 riofIB 7, BAVEEASED AW Ayiela, MESAWHW. DRELEFRE —NFERBHRER, PR
SR AN TRBFI K.

FIFER, JERE R generator/a, BATEAR EMRAEMnext O RIBAE, TREEMEM corfEIFRIEA:

>>> for n in fib(6):
print n

QO U W N e

/NG
generator2 JEH B KM TR, 7EPython, T LA M5 R A R Bt generator, 7] DU I iR S0 se I B 70 8 48 11

generator.

B R eneratorf) TAERE, BERE o fEHANEREFAWIHEH T —NnE, HESLUHFMLER oG TR
U8 generator R 1, I8 BllreturntE A) BLE AT Bl R BUEA R 5 —1T1B4H], BR 4L R generatorffI#8 4, forfBIBEZ 4
W



B B A iR

BR R Python S SCRF I — bt e, BRATEREKRBEABHREY, @d—E-EHNREHEM, s UEERESS
i P T B AR 55, KA AR RT AR Z N T A AR AR P BTt BR O R T A i AR R R BT I A BT

MERBREE BEES T — MR ) — Functional Programming, AR 7] LAIASE B MR REF &, EHE
BEEIEH AT

BATE REHHATEN (Computer) FitHE (Compute) HIHES .

FEHEHNEER L, CPURATHIRINRIRR 118 RS, CLREMEZMAAWMBEEES, P, CHESREMITT
HHHIES.

it N ESEE R X BT, BEMRHTHE, EiEHE AR,

MMEWEES, MARRENES, BULTHEN, MERER, PITHER, HNCES; BEREKIES, Bl
i, MREEE, PITRERMK, HILispiE .

RHAGERRE B EEREHREER, AENREXAGEESHRENREREEE, Fik, £ B,
REWMARBEN, WA ER, XMARHBRNBIABAERBIEM. TAFEHAZENEFOHES, BTH
BAMKRERESAHE, FAERRAA, TREZNFEKSE L, Fik, XMRE_EE1ERK.
REAREN — M RRE, RFIERBEABENSHEEAD A RY, ERFRE R

Python®f R B R wAR IR E 2 3 FF. BT PythonR F AR, B, PythonfNR4mHARmEIES.



[S1IEE
TG i 4 3301 Higher-order fimction. 414 & BMM &% ? BATULEFRINBITF, —F—HHRAE.
Ap B A] DASE A B 2
BAPythonpy B A 3R 448 %8 1) B Bt aos ( S, 1 AR B L T ARAD,

>>> abs (-10)
10

'fE[)Etly ﬁu%/l:{ Eabsﬂ}l:ﬁ?

>>> abs
<pbuilt-in function abs>

"W, abs (-10) REEAFH, MaosRRE AL,
ERBRBFAASER, BROTUEERREALATE:
>>> x = abs (-10)

>>> x
10

BR, MRERHELSBMELZENE?
>>> f = abs

>>> f
<pbuilt-in function abs>

S REASHAURESRE, B ZEWLIERKE.
MR—-NTEER T —NERH, B2, IHESZTERAHXANERLH? ARBERIE—T:
>>> f = abs

>>> f(-10)

10

B! WAREMECEIER T aos A S .

R LR TE

MARBE R ANE? REALHLLRREEARBZER! W TFaos 0 RXMEE, BEWULEREL0-FREE, B
1] — A BT AT 5 448 0 D e 4 !

WRCaps B A RN R, SHHAHBREE?

>>> abs = 10
>>> abs (-10)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: 'int' object is not callable

aostim10)E, MEEELabs (-10) WHZRE T ! FNapsXANMRE LA B FRRAENEER T !
LRLFFABEENFREXAT, XERATRHRBEABRERE, EREapsRH, HE/EPythonZ I,
E: HTapsRBERF ERE X puiltin BRI, FrUlEibERaosZBNRAAL SRR MAER, &

Fﬁggbuiltingi.abs = 100
PNEE &
BERAZREFLIRARY, REMNSHEZREE, B2 —DREETUZEEA — N REEASH, RMREEAEZ N



FFT R
— /™ fRT SR FF) R Y R

def add(x, y, f):
return f(x) + f(y)

BEATVAAada (-5, 6, abs)f, S%x, yMepHEE-5, 6Maps, WIREE L, AT UUHESHHHETEA:

x ==> -5

y ==> 6

f ==> abs

f(x) + £(y) ==> abs(-5) + abs(6) ==> 11
AR IE— T

>>> add (-5, 6, abs)

11

HMERH R, PR LRSS R WU K R 5.
NG
ERBIEASHEN, ZENREFCIRB RS, REUWERR MR MR mEER,



map/reduce

PythonP & T map () M reduce () BREL.

R ARz Google ) HF 5 K 4 15 54 118 3L MapReduce: Sinplified Data Processing on Large Clusters”, #R#t 88 K HERH B
map/reduce I HEE .

BAVEFEmap. mep () REEEWHNSH, —NDREH, —DMRFI, napBfE AFREKIRIERBIFSIREN TR,
FFELE R HT B listR [E] o

2H 3, WnRNE A BB=, BEEXANRBERE— st (1, 2, 3, 4, 5, 6, 7, 8, 91k, BATL
Fimap () SEBLWI T -

f(x)=x"

BTE, FAHPythorfXAS SLHL:

>>> def f(x):
return x * x

>>> map (£, (1, 2, 3, 4, 5, 6, 7, 8, 9])
(1, 4, 9, 16, 25, 36, 49, 64, 81]

map ) FEARIE—NSHR:, HRENFES.

RATRER M, AR Enap () BE, B5—MEH, WATDIHEHER:
L =[]

for n in [1, 2, 3, 4, 5, 6, 7, 8, 9]:

4
L.append (£ (n))
print L

MR LN, (R, RTINS, A — IR E R A G — T R I R T s 10

Filh, map O EANRMES, FLEERSEMWMRT, Bk, ROFPETEHEMI=, ETATHEERSE
KK RE, o, EXAMSTA R TR AT S

>>> map (str, [1, 2, 3, 4, 5, 6, 7, 8, 91)
['1', '2', '3', '4', '5', '6', '7', '8', '9'1

ABE— T,

H&reducelI Bk, reduceilB —ANREAEHE—IFFIX], x2, x3..] £, ZARFDFBERHANZH, reducelB s B4k s
FMFFH T AN oRMEBERTE, HAMRME:

reduce (f, [x1, x2, x3, x4]) = £(f(f(x1l, x2), x3), x4)
E6 7 it —ANFFIR A, 5 AT B reduce SEER.:

>>> def add(x, y):


http://research.google.com/archive/mapreduce.html

return x + y

>>> reduce (add, [1, 3, 5, 7, 9])
25

LARR IS AT U E 2 F Python B2 B $isum (), B6 5 A reduce.
ERMRELFS (1, 3, 5, 7, 91ZRBREH13579, reduceRh il LLIK L H:

>>> def fn(x, vy):
return x * 10 + y

>>> reduce (fn, [1, 3, 5, 7, 9])
13579

AR FARGEZKAL, BR, MBLERBFHFBEscctBR—AFF, S LEAGFHMESI, BEmnap(, BRI
ﬂugﬁﬁstr%&%intm®ﬁ=

>>> def fn(x, vy):
return x * 10 + y

>>> def char2num(s) :
return {'0': O, '1': 1, '2': 2, '3': 3, '4': 4, '5': 5, '6': 6, '"7': 7, '8': 8, '9': 9}[s]

>>> reduce (fn, map (char2num, '13579'))
13579

%ﬁﬁi_‘/l\strZ intﬂ(] gl%ﬁ/ﬁb%
def str2int(s):
def fn(x, y):
return x * 10 + y
def char2num(s) :
return {'0': O, '1': 1, '2': 2, '3': 3, '4': 4, '5': 5, '6': 6, '"7': 7, '8': 8, '9': 9}[s]
return reduce (fn, map(char2num, s))

BT LA lambda R $03t — 25 R4 B -

def char2num(s) :
return {'0': O, '1': 1, '2': 2, '3': 3, '4': 4, '5': 5, '6': 6, '"7': 7, '8': 8, '9': 9}[s]

def str2int(s):
return reduce (lambda x,y: x*10+y, map(char2num, s))

W2 Y, RPythoni AR Mtint ) BB, REEAWUECE - MEFRHERUABHEHRY, MHARTEIUTR
5!

larrbda iR 5 ) P VA 7E J& TH /4 -
3
A map ) BEL, EAPWMAKNARERREL Y, BAEGTHRRE, R PEHRELT. WA: ('adan', 'Lisa’,

'barT'], ﬁﬁﬂj: ['"Adam', 'Lisa', 'Bart'loe

Pyﬂlonj‘i%ﬁ%ﬂ(]sum () R BT DL — AN listFE SR A, i%%ﬁg—/l\prod () F¥, vl —AMistIE R FH reduce () R,



filter

Python E M filter () B FLIEFFI.

Hlmap () KB, filter () W —NREA—NFF. Flmap O AEBIE, filter ) BANKRBUKKIERTEA T
%f’ %E*ﬁﬁﬁ@ﬁ%Trueﬁ%False%%ﬁ%ﬁi%%ﬁ@fﬁ%o

B, FE—AMisth, WEES ARETH TURXLE:

def is odd(n):
return n % 2 == 1

filter(is_odd, [1, 2, 4, 5, 6, 9, 10, 15])
# @R [1, 5, 9, 15]

E—ANFIHHEFRFEMNE, TUXA5:

def not empty(s):
return s and s.strip()

filter (not empty, ['A', '', 'B', None, 'C', ' 1)
# &% ['A', 'B', 'C']

A WA filter O XA EMEL, REET ERFSH—9miE R,
23
EERAti1ter O MIBR1~1000 F %L



sorted

HFH %

HFFtRERFHEFRAINEE. TREABRFEFERRERT, HFFHZLREBRNTTRIARD. WREH
F, RIMATUEREE, HREFFREREFHMNMdictle? BERLBHE LR RDREERW, B, HEKEREY
FUBE BB R ER. EERE, NTHNATRAy, WRAA= < v, WERE-1, WRINAx == vy, WiRE0, WR
WAx >y, MREL, XHE, SFEERARRLRAREBRERE, TRRE LREREZEFT.

Python B W sorted () BHUH 7 AXY listiE AT HE 7«

>>> sorted([36, 5, 12, 9, 21])
[5, 9, 12, 21, 36]

BEAh, sorted () MR —NEM R, EEF KR —NMBRRBCREIE € XKHF. b, mREGFHF,
BATH AT LL B & X —A reversed cmpBRi#:

def reversed cmp(x, Vy):
if x > y:
return -1
if x < y:
return 1
return 0

ENE B XK B R reversed cmp, BT LASEELE P HEF -

>>> sorted([36, 5, 12, 9, 21], reversed cmp)
[36, 21, 12, 9, 5]

BNBFE —ANFREHFF R T

>>> sorted(['bob', 'about', 'Zoo', 'Credit'])
['Credit', 'Zoo', 'about', 'bob']

BRABRT, NPRFEAF, RERASCIKRDHER, BT 2 < 'a, 4R, KEFRzHE NS FRHH
T -

BAE, BAMRUHFFMNZBKRANG, HRFRFHF. BRARXMEE, AU BaRERmsE), RAEZERIGEE
S B K/ G ) LB SR AT LA -

def cmp ignore case(sl, s2):
ul = sl.upper()
u2 = s2.upper ()
if ul < u2:
return -1
if ul > u2:
return 1
return 0

BIEKNGREBPHAN TR, LR ERRERTREHERIARET (REHERNE) , BHE.
XH, Bl sorteafe N LIRLLEERE, RIFTSEHLRISKNE HIHET

>>> sorted(['bob', 'about', 'Zoo', 'Credit'], cmp ignore case)
[Tabout', 'bob', 'Credit', 'Zoo']

MERBIFRTUENY, RErRERMERENRIEFEERK, TH, BOREEMRIFEIERE R,



B ZU 1R iR Bl 1A
TR B T AT DA B B M AR N SRt SR T LU R el A R IR

BAPREI AN ZSHE R . BEFOLT, KA R HR I E L) -

def calc sum(*args):
ax = 0
for n in args:
ax = ax + n
return ax

HR, MRAFELZIRM, WRERRKABS, REFTEETEEAL? ATLURRERMEER, 2R ERM
F7 B 4 !

def lazy sum(*args):
def sum() :
ax = 0
for n in args:
ax = ax + n
return ax
return sum

LAV 1azy sun () B, BREIRFARRMGR, R RMEKH:
>>> £ = lazy sum(l, 3, 5, 7, 9)

>>> f
<function sum at 0x10452f668>

WHRE, A HEIETHERMEILER:

>>> f ()
25

XA FH, RIOEEREE 1azy sunP XEXT B ¥isun, FH, AR sunt] A5 HIMNBE a2y sunI SRR
AR, Hlazy sudRE R sundt, HAXSHNTREBRFEREPRES, XFHFHRADE (Closue) "HREFLEH
HWHE BRI .

FHER -/, SBAVAMLazy sun 0 B, BREHABSEE —MHFHERL, BEEAHERKSH:

>>> f1 = lazy sum(l, 3, 5, 7, 9)
>>> f2 = lazy sum(l, 3, 5, 7, 9)
>>> fl==f2

False

£1 (M2 () KRR R LA,

EREBR B KRB E X NEGI AT REZRargs, Fl, JB—NRERET —NREE, HABKRBRETE
HERHGEIA, ek, AEREREE, SIERTIES.

A-ANFEERNEER, RENREGFEALZPIT, MRAEEREAT £ 0 AT BIIRE —A617-

def count():

fs = []
for i in range(l, 4):
def £():
return i*i
fs.append (f)

return fs



f1, f2, £3 = count()
EEHEEFH, BRER, HERT —NFRNRE, A5, BAEK3AREERET .

PRATREIN NI £1 0y £20 M3 (0 EBRMZRL, 4, 9, HEPRGERE:

>>> f1()
9
>>> £2()
9
>>> £3()
9

EEER! REBMAETREKREGIHTRR, BEHFIELLIIT. FEB3NREMRERN, BRI ANERC
SBT3, FRELERN.

R E AN LR — AR BEREAES AEAESRER, SEFEESRETUNEE.

WR—EEHFI REALRREAL? HTERBURE AR, AZRHANSHAEEALELINE, TRIZENEE
JEEEIFTE S, E48E RS HEARE:

>>> def count():
fs = []
for i in range(l, 4):
def £(3j):
def g{():
return j*j
return g
fs.append (f (1))
return fs

>>> f1, f2, £3 = count()
>>> f1()

1

>>> £2()

4

>>> £3()

9

SRR ARARIEAK, T A lambda R 45 5 AR



4% R

LRMNECAREN, FEER, FAREEAME R, BERENELREESE.
fEPythonth, X EE 4 B BUIRME T A PRIHF . R Lhnap 0 BEONHI, THER=CH, BT EX—Af ) FESS, &
DUEEEANEAL R

>>> map (lambda x: x * x, [1, 2, 3, 4, 5, 6, 7, 8, 9])
[1, 4, 9, 16, 25, 36, 49, 64, 81]

Eﬁﬁwﬂugﬁr%z@ﬁbmmmcx*xi%iﬁ%:

def f(x):
return x * x

KT 1lanbaRAELRE, B SHHKRTRESH
EXREAE R, SERGEE —AREX, THEreturn, REMEMRZREXMLER,

REZRBENMIL, FARBERLT, PRHEORBEMR. i, BELRHEHE - RENR, WATLIEES
RPMEL—NZE, BAARERARHZRL:

>>> f = lambda x: X * X

>>> f

<function <lambda> at 0x10453d7d0>

>>> f(5)
25

FIE, A DAEE 4 R $E vk EERE,

def build(x, vy):
return lambda: x * x +y * vy

NG
PythonX B 44 B BRI RFA IR, R A — B ] 88 e T 7T LA PR 4 B



Y

BT RHEBRE— N, THRENRTURRESZE, i, BYREWRENZRL.

>>> def now () :
print '2013-12-25"

>>> f = now
>>> f()
2013-12-25

&ﬁﬁ%ﬁ_/l\inameiﬁ'ﬁ, ﬂ%ﬁéﬂ&%ﬁlﬂ‘]@?

>>> now. name
"now'

>>> f. name
"now'

BUE, MBREANIZER Enow ) REBKITHEE, thin, ERBAMETEBsITEIHE, BEXAHEBBnow () REHIE X,
AT RSN RER T R, IR %EMER” (Decorator) o

A5t decoratorif & —NE B R E T B #. FTLL, BATEE L — BT ED H Efdecorator, A LAsE LT

def log(func):
def wrapper (*args, **kw):
print 'call %s():' % func. name
return func(*args, **kw)
return wrapper

WEE L 109, FAER—Adecorator, FTUABEZ—NREEANSE, FHREI—/EE. RINEEBIPythonft @i&
¥, #decorator® T B HUH € S Atk

@log
def now():
print '2013-12-25"'

P now () BE, AMUEETnow () BEA S, BEEBTnow () BEETHEI—/THE:

>>> now ()
call now() :
2013-12-25

erogiitBlnow () REHIE SChL, HHTF AT T1EA:

now = log(now)

BT 1og () & —4decorator, REI—NEE, FrLL, BERHInow () REANRELE, RENAERLZKnowZ BB TR
, %%ﬁfﬁnow()’l@&ﬁ‘%ﬁ‘&ﬁ, EDElOg()gl%ﬁtpjélﬁlﬁ@wrapper()glﬁlo

wrapper () RBURSEE L& (rargs, **kw), FM, wrapper () BEATAEZAERSEN A . fEwrapper () BN,
BHAETHHE, BREERARRERRE.

R decoratord & FEAEANSE, BMFEERE — R EldecoratorI M E, SHRESFES. thin, EH % Logh
AR

def log(text):
def decorator (func):
def wrapper (*args, **kw):
print '$s %s():' % (text, func. name )
return func(*args, **kw)
return wrapper
return decorator

XAN3E R E K decorator LN T :



@log ('execute')
def now():
print '2013-12-25"'

PATERIT -

>>> now ()
execute now () :
2013-12-25

F75 2 kB decoratorfi b, 3Z HRE MR- R IXFEH):

>>> now = log('execute') (now)

WAVRFMT EHEIIER, BT 1og (Texecute’), BEIKIRdecoratortRi¥, HIAMEREMERE, SHRnowkHL,
1R [E Bt & R wrapper BRI #

LA L decorator ) & AR A H R, (HREZRE—H. BARMNKTRBEHLRDNR, EF_ name FEME, HERE
EL& i decoratorZE i IR EL, BAIN  name  EEMNERK now: AR T 'wrapper':

>>> now. name
'wrapper'

B 43R B B BE A wrapper () BB ZHER 'wrapper', FTBA, BEEFEHREM  name FEMEH|Blvwrapper () BEL
, B, AR SR P RIEPATR S HE .

AEEH Swrapper. name = func. name IXFERIRAS, PythonH B functools.wrapsBi2TXANER, Frid,
—AN 528 K decoratorf) BN T -

import functools

def log(func):
@functools.wraps (func)
def wrapper (*args, **kw):
print 'call %s():' % func. name
return func(*args, **kw)
return wrapper

B 5 1 2 8 decorator::

import functools

def log(text):
def decorator (func) :
@functools.wraps (func)
def wrapper (*args, **kw):
print '$s %s():' % (text, func. name )
return func(*args, **kw)
return wrapper
return decorator

import functoolsﬁ%&%)\functoolsfﬁtko fﬁi&ﬂ@ﬂ%ﬁ%*ﬁﬂ%tﬁﬁ@o ﬂEZE, EQE%iEfEZEﬁgjlwrapper()E@ﬁﬁﬁﬁbﬂ

J:@functools.wraps(func)EﬂﬁIo
NG

FEHFEM R (OOP) KB, decorator#R A% Mt OOPHF I FE @i 4 A MA A REHW, M Python
B T B8 2 FFOOPH I decoratorsh, B3 MiEVEE IR 37 f#decorator. Pythonffldecorator ] LA FH B $tse B, oAl AR K S2H.

decorator ] DIE SRR B TIRE, & NERBAF AESR, EFEHERIER REMTE.
159 5 —decorator, BETERRBUAHAKIETEITEIE 'begin call "Fflrend call'WHE.
HEEZ—-THBESH—elogidecorator, 13T B #E:

@log



@log ('execute')
def f£():
pass



Pythonf] functool sARHR B TR ZH MHITIEE, KA — B2 ME L (Partial finction) o FER, X B Kk & HUA %L
FRE LR RE B,

ENARBESHHORR, RAOTE, B BESHEERIE, 7T AR RS0 AR . 10w B 2t vy LA E)IX —
Ro ZBIWT:

int () REA] DB FAF R RN BE, JUEANTRER, int o REBRINEAHH R

>>> int ('12345")
12345

1Eint()gl§ﬁﬁj5%ﬁt§m9l‘mbase;§ﬁ, BRINMEN10. WRE NbaseSH, EJEEIW&NJ‘&FE'JB@%&

>>> int ('12345', base=8)
5349

>>> int ('12345', 16)
74565

BB KERN R HFZR S, BIREMEN int (x, base=2) FEEMMB, Fi&, BRANEE], WLUEX— int2 () HIER
B, Biloase=2fFit%:

def int2(x, base=2):
return int (x, base)

XEE, BATER HABMIEEGTET
>>> int2 ('1000000")
64

>>> int2('1010101")
85

functools.partial ERFHBBAIEE —MREEK, AFERMNABCE Lint2 0, ATUEEMEH TEMABAE—
FHI R E int2:

>>> import functools

>>> int2 = functools.partial (int, base=2)
>>> int2 ('1000000")

64

>>> int2('1010101")

85

Fffu’ ﬁi:@»%functools.partialﬂ@(ﬁﬁﬁxﬁl‘:%’ Tﬂ—ﬁ\gli‘ﬁﬂﬁ%%%%%ﬁé’%lﬂiﬁ (ﬂﬂn%&ﬁﬁf)\{ﬁ) s ﬁlﬁl_‘/l\%ﬁ'
s, AAXMHRBSERR.

EEE EREF R inc 2R, UNREoase S EF e BONME 2, (B AT ATE & H0E A I A2 A\ At fE -

>>> int2('1000000', base=10)
1000000

RfE, QU MmEEN, B EATDERRR BT R cargs Mo kwiX3NSH, HfEA:
int2 = functools.partial (int, base=2)

Kk B E T intOR B KT S Hoase, HHR:

int2('10010")

i

kw = { base: 2 }
int ('10010', **kw)

=LY



max2 = functools.partial (max, 10)

KPR L& iB10fE A args K — 884> BIMBI £, WikR:
max2 (5, 6, 7)

EERE

args = (10, 5, 6, 7)
max (*args)

2R AN10.
NG

LERBSHEANBKRE, TEMR, [ functools.partial A EAEIE—ANFIMRE, XA BT 0T DU & 1 R iR 5
HIER 2> S8, T 7E 8 P e S 1]



B

FEIHENEF I REES, EEEFRBBERE, £ RAERSEREK, BREAE S %S .

AT HETEF NG, BRIERLSRESAH, DHEBARKSCHR, X6, SATHEEKAERENELD, ]
ZWIEE S MR XMARREI TR, EPythond, —A~.py XA Z A— MR (Module) .

ERREAE H Al AL ?

RRHIEFLERRAR S TR T E . LR, REREALANEITSE. S MERESEE, By
SIH. BATERSEFRINE, the® 5 HLMER, BFEPythonA B HERAIR B 2 =77 Kk,

fE MBSO ] LU S BB MR B L R HALTFHRENZETEW UL ANFESFRKERS, FHik, ®RNEC2
ERmEEIE, FABEELFRXEHMEIMR. HREUEEE, REFEENERBLFHR. RIXEEFPython
HIpT A W E R

FRWFIEER], MEARKNARSREREHEEEAR? T BEEREMR, PythonX 5N T # B FRHAFEII
Fik, BAM (Package) .

ﬁg/l\fﬁﬂ¥, | abc.pyB(JjCﬁ:iﬁl‘l%_‘/l\@?uqach@ﬁﬁb _‘/I\xyz.pyE(JjCﬁ:/ﬁt%_‘/l\@?uquzmﬁﬁh

MIE, BRBEMaocMxy XHAMERZ Z5 KRR RT, FRRAIOUAD GRASER, BarhR. Hikk
EFE—ANTEELZ, Hillnycompany, IZEBINT HFHE:

SINTEUE, RENEMNELASHAMNR, MPAEERBIEE5HIAMR. RE, abc.oyERIKEZFRER
T mycompany.abc, LK, xyz.pyHIHEHR4 A, T mycompany . xyz.

HER, S NMAXRTEHLE A _inic pyfI3XMH, IANXHERUIFER, B, PythonfitiX A H x AL
TEEHR, MAR—ME. init  .pyA IRZEIM, WA UAPythonfiid, B init  .pyARBEIR—MEBR,
T & IR A2 B B mycompany

KL, ATEZHER, AREZHEROBLEH. DT K EREH:

jCﬁ:www . py%*ﬁfg{ﬁz /ﬁt%mycompany .web.www, Wi/l\jCﬁ:utils . pyﬂﬁﬁ‘ﬁﬁifé ﬁ’%ﬂ

%mycompany . utils*ﬂmycompany .web.utilsoe

mycompany . web B —AMEH, B @ﬁﬁ%iﬁﬁiﬂ‘lpyiﬁﬂ o


http://docs.python.org/2/library/functions.html

il R

PythonA St W E TR ZAEH A ARG, RERARSEE, XEBEHE L2
BATAA K sysBRBAH], HE —helloMIIEER:

#!/usr/bin/env python
# —-*- coding: utf-8 -*-

' a test module '
__author = 'Michael Liao'
import sys
def test():
args = sys.argv
if len(args)==1:
print 'Hello, world!'
elif len(args)==2:
print 'Hello, %s!' % args[1l]
else:

print 'Too many arguments!'

if name ==' main ':
test ()

BT RISE2AT RARMEVERE, B8 ATVERE T LAikiX M hello. py 3O B 7E Unix/Lino/Mac L1247, SB21TERR R py X4
5 15 A An HEUTF-84 5 ;

BMTRATRE, RPEIESOEER, MR B — 755 5 BB BRI SORERE
BOTMHA_author REICEFTHE, R LRATFIRAIE M AL AT LM IR K4 ;

PA_E gt R Python B SR AR v SCAFBEAR , HRWAT A2 EMEARS, HE, HinlIFEEERE.

J& TH T 86t R B IE BARRS R 4

RATBER R T, MEHsysEIRNE—F, BMESAZER:

import sys

FAsystBEHE, BRIVRE TR EsysRMAZER, FHsysXMNRR, BT AV)iE sy EHH BT E Thae

sysBEHE —MargvB &, HstEM T X ITHIESHE. arvELFE MR, BB —NSEOKER & py XK
ZHR, Bl

ﬁ;?dpython hello.py%ﬁﬂgﬂﬁsys.argvf‘ﬁ%['hello.py'];
ﬁif?python hello.py Michael%ﬁﬂgﬂﬁsys.argvf‘ﬁ%['hello.py', 'Michaell]o

BJE, EREXMAT:

if name ==' main ':

_Eest(y_ T T
YRAEMITIBIThel 1o U, PythonfBESRE—MEHKRZE  nane Eja main ,Wﬁﬂﬂ%ﬁﬁﬁﬁt@.ﬁ‘%]\
PnelloMiBES, 1eXIWPHEsRIK, BB, XFhi MR AT LAk —AMEHUET 6 & 17 B AT I T — BB RS, 5% LI
BRZAT IR .

AT AH 1718 T hello. py BB R :

$ python hello.py
Hello, world!



$ python hello.py Michael
Hello, Michael!

W a3 PythoniZ B, T Ahelloffiif:

$ python

Python 2.7.5 (default, Aug 25 2013, 00:04:04)

[GCC 4.2.1 Compatible Apple LLVM 5.0 (clang-500.0.68)] on darwin

Type "help", "copyright", "credits" or "license" for more information.
>>> import hello

>>>

SR, BEITEHHello, word!, FEANEEPATtest () REL.
T hello.test OB, A EEFTENHHel10, word!:

>>> hello.test ()
Hello, world!

b1

SN, ERTDMEARN 2, XA, TR TRIRE SRR SR R S E . i Pythonbr i FE — R & 12
PtstringtoMlcstringToMANE, XBAEREOMINEER —HEK, HREcstringloRCER, EEER, L, K&
LHE XN EE:
try:

import cStringIO as StringIO
except ImportError: # SARMESH K ImportError

import StringIO

ﬁ;ﬁ?gtﬁIElftf%s?)\cStringIOo ﬁﬂ%%*?%ngé?q:%%ﬁicStringIO, iEﬁTElE%g&ﬁﬁﬁHStringIOo 5?)\c5tringloﬁﬁy
fﬁimport ... as ...ﬂ§ﬁ§j7%u455tring10y i, ﬁ%éﬁfﬁﬁ%%lfﬁStringIOEpfqiEﬁﬁ:EfFo

BF EhsinplejsoniX FEHIFE, 7EPython 2.6 RIRMSLHIE=T7FE, M2.6FEANE, Frbh, SAXHERNSE:
try:
import Jjson # python >= 2.6

except ImportError:
import simplejson as Jjson # python <= 2.5

BT PythonR3h B S, EMMEL—BHEOR—#F, Bk, TSN MERELAGHEER TE.
1 H 35

MR, BATTRESE RZRHENEE, EFNREMZERNFESHINEA, FRREMEZERNFE
PURAERE SR I EH . #EPythondr, REE BTSRIEIK .

EFKRBNERRL R ATFH (public) , ATLABEIESIA, HM: abc, x123, 1%

KM xxx XHEMRBRFGHREE, AEEEIIA, ERARKASE, WWEEK author ,  name  BARREK
BE, helloMPUE XHHIERWMA UARHREE doc Vi, RINECHRE—BRAZRXMZEL,;

RPN sl e XPEHI R B BRI ATFH (private) , AMIZBEEESIA, W abc,  abc;

ZFTUABATYL, private B BUMAZ B AMZBEHESIH, AR DR WELTIH, REAPythondt&H —Fh 7L LA
SE A PR #IU5 [ privaterR 8RR, (R, MG EARZ 5] FprivatelR R & .

privaterR £ B B AN Z AN H, WEMNFHLHR? EEHT:

def private 1 (name):
return 'Hello, %s' % name

def private 2 (name):
return 'Hi, %s' % name



def greeting(name) :
if len(name) > 3:
return private 1 (name)
else:
return private 2 (name)

BATEM R B A FFgreeting () L, TN IFZE Hprivate R BB AER T, X, AMgreeting () BEAHRLA
E M private B AT, X R —FIEEE AR R T, B

SN 5 I R A E e U kprivate, KA SMEBT E 5| BRSO € LCpublic.



TRE =TT
#EPython, Z2HE=J7HEER, KB setuptoolsiX NN TR SEMK] . Python Bi ANt 4¢ T setuptoos ) B EH T A+ easy installMlpip. HEE T HFHMEMpip.
B SRR EFE i MacBk Linux, - 223 pip7s 53X A5 Bt AT LABkIE 7 .
SRR IEZE(E H Windows, 155% 2 Python—TI N, HRZEM A1 T pip#ladd python.exe to Pathe
AR E O T ZRETpip, WRWndowstRRIRE M4, WTUAEIIEIT LB Mpip.

B, kBAIRE S — A5 =5 FE—Python Imaging Library, X £ Python'F 3K AL HR BRI TR . —foRit, 38 =75 R £ 7E Python'® 75 i¥ipypipython.orgW S i i, 22— M58
ZHEE, DASGMEZENZR, WUEEMNREpypLhE R, HPython Imaging Libraryf) £ #RMPIL, Hik, %23%Python Imaging Libraryft) iy & /& :

pip install PIL
it %4 FEIF R SE, AT LMERPILT .
HTPIL, ABESHIRE. BEERAE A B B

>>> import Image

>>> im = Image.open('test.png')

>>> print im.format, im.size, im.mode
PNG (400, 300) RGB

>>> im.thumbnail ((200, 100))

>>> im.save ('thumb.jpg', 'JPEG')

Eﬁﬁﬁ%%iﬁﬁﬁﬁMySQLE‘]Eﬁ@- MySQL-python, ﬂi?‘ﬂ%"#ﬁﬂ‘]NmnPyﬁ nunpy, FFERIAMBR THoinja2, %%,
BRERERRE
LRATREINE —/MERE, Pythong> 7E 1 5 I B2 TR X B py X, TRRAE], IR

>>> import mymodule

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

ImportError: No module named mymodule

BOIAMESL T, Pythonf@REas &R 1T H R P QRN BRI =88, BRBETF I sys B patn R o
>>> import sys

>>> sys.path
['', '/Library/Python/2.7/site-packages/pycrypto-2.6.1-py2.7-macosx-10.9-intel.egg', '/Library/Python/2.7/site-packages/PIL-1.1.7-py2.7-macosx-10.9-intel.egg', ..

WRBAZERNE TR E R, AR
—REHE S sys .path, TMELRKER:

>>> import sys
>>> sys.path.append('/Users/michael/my py scripts')

R TEREBITEH, BIFTERERK.

BT R W B AR Bevroneats, ZHRRBRIN AW A SNF MBS RE RS . RETRE R EPahI A RKL. ERRAFERNRE THIERERE, Pythond DA FHHE
R .

-1


file:///wiki/001374738125095c955c1e6d8bb493182103fac9270762a000/001374738150500472fd5785c194ebea336061163a8a974000
https://pypi.python.org/

i  future

Pythonf) AN BT ARA R S 1G n— LEFTHIThRE, BRE X ERMTIREME — L K3h. A UBBIRARKEHRAR, BRLAE
HERABTIEERNAE, BT MRABITRTRALER T .

MPython 2.7%|Python 3. X8t H A A — L5, Ha2 xERFRFE M xxx Ronstr, UnicodeF FF 8 Flu ' xxx ' R
unicode, TIZE3.xF, BT A8 HHEM Funicode, B, Bu'xxx' ' xxx' B7BE—FH, ME2xH LA xxx' TR Hstr
LIS B xxx's PAMERIR“Z#H| ZRFH .

EEEEAEIZBB R EREH’N, BAERENSESITFEMR. MR, "CE2TRA S SEE B AEH IR —
L3 xHIEE, WRBAHE, BHBESIBAR,

Pythonf2ft T future MR, LT —ANFRAKRESABIZLRIRA, TRBAVR AT LAE 25T AR A s PR — L3R
AR BB

N T &R Python 3. X HT 7745 B RS 535, FE27TRA KIS S, ATBL@idunicode 1iteralsRAE A Python 3. xHIHT I
Bk

# still running on Python 2.7
from  future  import unicode literals

print '\'xxx\' is unicode?', isinstance ('xxx', unicode)
print 'u\'xxx\' is unicode?', isinstance (u'xxx', unicode)
print '\'xxx\' is str?', isinstance('xxx', str)

print 'b\'xxx\' is str?', isinstance (b'xxx', str)

ERF EEARBAARLEPYthon 2.7 F 21T, BERERERTTZuN a string 52— unicode, T EATE KL a
string'ZI‘BtEﬁETStr:

$ python task.py

'xxx' is unicode? True
u'xxx' is unicode? True
'xxx' is str? False
b'xxx' is str? True

R BREFRRIEZHE . EPython2.xH, W FEREGEWMIER, WRZELMER, SRMEREH, KESWPIHE,
XA R i Y HAR R

>>> 10 / 3
3

BHOEFRR, DAEHR P DB RIE R

>>> 10.0 / 3
3.3333333333333335

T #EPython 3.x41, B A BIBREER RIEHRRE, MRERA//Ro:

$ python3

Python 3.3.2 (default, Jan 22 2014, 09:54:40)

[GCC 4.2.1 Compatible Apple LLVM 5.0 (clang-500.2.79)] on darwin

Type "help", "copyright", "credits" or "license" for more information.
>>> 10 / 3

3.3333333333333335

>>> 10 // 3

3

R ARAELE Python 2. 78] ARAS 1 B 8243 i Python 3. xIFR¥E, AIBUEIE  future HERMJdivisionSEP:

from  future  import division

print '10 / 3 ="', 10 / 3
print '10.0 / 3 =', 10.0 / 3
print '10 // 3 ="', 10 // 3



SR

10 / 3 = 3.33333333333
10.0 / 3 = 3.33333333333
10 // 3 =3

NG

1 T PythonfE At X HESN B FFIRIF BB TT KBS, AREAAFZS], Fik, Pythonfsit A hBBE, FHE
KDL A &K A . PythonoAy T B RURBEMUA IS JEBIBTARA, FeAIRHBE T  rucure MR, LARZEIRKIARA kB0 HT AR
2B — LR



T 1) 5 R i A2

T 1) % % 4 F2——Object Oriented Programming, Ei#ROOP, & —FM#RF it B4 . OOPHEXN FAENEFIEA BT,
— AN REE T BE AR BIE R R

HHEROREFRIHETENEFRAN—RIINGLES, W—HRBWIRFIT. AT RAER R, mRdEie
BBk AT R AL, BB RS R BB VI RN R R BCR PR IR R A R AR

T T T % R EAR BT HE T AR P — AN SRS, TR0 AT AR SRS RINTE R, FFAEIX
LH S, HEAEFRITHRE —RINEBES N R EfEE.

TEPythonH, B FIERBE W UM AN R, JRWUEE XS . B K SR 2 w2 H 5 S 2k
(Class) FIME2 .

FATRA— MG R 35 B T [ i AR AN T [ 0 RAERR P AE IR R 2Z 4L
BRBBAN BB LERNRSER, AT R —DEERRS, 0 RERENEF A U A dict®r:

stdl
std2

T AL B 22 A5 BT AT OB IS B BOSE B, Ll T B 22 AR R R -

{ '"mame': 'Michael', 'score': 98 }
{ '"mame': 'Bob', 'score': 81 }

def print score(std):
print '$s: %s' % (std['name'], std['score'l])

WMARRHE AN RPEFRTHEE, RIOTEEEENAREFHPITRRE, T2 student XFHHE KRN IZEA—
R, AN EIAE naneMscore XHANEME (Property) o MISREITEI—MEARS, B LAAIE M XA HEEX
RIEIX R, 5, AXNRE—Aprint_scorelH B, LW RECEH CHEIRITENH K.

class Student (object) :

def init (self, name, score):
self.name = name
self.score = score

def print score(self):
print '%s: %s' % (self.name, self.score)

X BRI BB Lt 2 X SO R RER R B, BATRRZ X RITE (Method) - TH X RWFEF S HRHE
X

bart Student ('Bart Simpson', 59)

lisa Student ('Lisa Simpson', 87)

bart.print score ()
lisa.print score()

X RE R BERENERFRFREK, BAEABRAS, 2 (Class) LA (Instance) HIMEERMERIT. Class
— P RS, HInEATE LK Class—Student, RIEFAEXMES, MEH (Instance) & —AMANE A4k K Student,
Eetn, Bart SimpsonfilLisa Simpsons2 B4 4% i) Student:

Bl T X R BT BAR R 5 Class, R4 Class@ll & Instance.

T X R RN R BE R, FA—ACassBE RS 50E, XEERERERTE.
NG

BEEE. BARNSEREANRK=KE A, BRIVEESTEAVRE.




Rz

X R EEEOBEEHER (Class) MEH (Instance) , BHEILKRMBIIER, HnStudentds, LB RIRHE
REVE B R — M BRI R”, SN SREHEARK %, B%8KEETEAR.

P5AStudent3$ 441, 7EPythont, & KRB class KT

class Student (object) :
pass

class)ﬁﬁ%%%%%’gﬁz, Eﬂstudent, ;@@ﬁﬁ%ﬁg%%miﬂ, %%%%(object), ﬁﬂ?@%’@%})&%ﬁ\%’géﬂiﬁ?
KR, SAMMSRIVGHEHEN, 8%, MRERAEEENSEE, MEHobjectR, XRIHRFLHSUEIIE,

EXIF T student, BRI PARIEstudent KB H student KB, A2 26 2@ KRG +O)LIK

>>> bart = Student ()

>>> bart

< main_ .Student object at 0x10a67a590>
>>> Student

<class ' main .Student'>

AAEE], BEpartiBAHRZ — 1 Studentffjobject, JETHMI0x10a6725902 WFEHINE, &4 object] Hihk #A—#E,
T student 2= & W & —4 2K,

ATULE dtas — AN eI R B E B, i, 4L HlbartBE — A name /B -

>>> bart.name = 'Bart Simpson'
>>> bart.name
'Bart Simpson'

BT RA LGRS KEM, FHik, ATCEQIZSEEIRIN K, -SRIV VBARERBIERFIES® X, EidE
)‘(ﬁ/l\%%ﬂﬁiinitijﬂ‘f, TERNE LB RIBT %, Bitnane, scoreFBMELS 3!

class Student (object) :

def init (self, name, score):
self.name = name
self.score = score

ERE_init FERE-ASEKERse1r, RntIBMLEIAL, B, £ inic  HENEE, S UEEHE
TR EBse1t, B Nselcidam eI LH AL,

BT _init ik, EGIEKBIKRMG, SAREAZHSHT, LDIEANE  init TEREHSEH, HseltAH
BA%, PythonffREds H CRIELHIRBALBEE.

>>> bart = Student ('Bart Simpson', 59)
>>> bart.name

'Bart Simpson'

>>> bart.score

59

A BRI RPAAL, XD EXHRBERE — AR, REE - NSEKERLGIZREe15, HH, HAN, TR
BIZSH. BRZA, REOTEMEERBBEAHAXH, L, RORTURRNSE. TERSHMXBTSH.

L& PESR

ﬁﬁﬁ%%*ﬂ%—ﬁ\ig%ﬁﬁ%ﬁﬁ%}%o EJ:EE‘JStudent%EP s ﬁ/l\imfi‘dﬂ%ﬁ% Q E':Jname*ﬂ scoreﬁ%%{ﬁ °
BRATAT CUIE S B BOR VG X LA, T B — AN SR :

>>> def print score(std):
print '$s: %s' % (std.name, std.score)

>>> print score (bart)
Bart Simpson: 59



B2, BEfRstudentSLBIAGRMA X LI, ZihRXLEHIE, REALENSEKREED H, TUEE
fEstudent KK E X T7 FIBHERI R, XM, BT SR AHEERT . REEREENRBERMstudent KA L
R KRR, AR ARM Tk

class Student (object) :

def init (self, name, score):
self.name = name
self.score = score

def print score(self):
print '%s: %s' % (self.name, self.score)

BRI, BT HE-ANSHRe16bh, HAMMEBRE . ZRA—-ATE AREELHRE LERHA
M, BRT selt ARMEIE, HASHIEEEA:

>>> bart.print score()
Bart Simpson: 59

izﬁ_‘ﬂé’ ﬁﬂ]Mﬁl‘%ﬂ%Student%’g, %R%gfﬂjﬁ, ﬁu@i@]%géﬁ&namefnscore, Wﬁﬂn1quEp’ %B%EStudent%’s
RPN ERE I, XEHIR M ER W RRT, ARRES, EHRHMEABLRAT.

M B — NG T LA student BIEINFT I VS, Hlllget grade:

class Student (object) :

def get grade (self):
if self.score >= 90:
return 'A'
elif self.score >= 60:
return 'B'
else:
return 'C'

ﬁﬁﬂ(], getfgradeﬁ&ﬂ%ﬁ%&i@]&%iﬁﬁﬁ’ K%’E%ﬂiﬁﬂﬂ%ﬂiiﬂéﬁ*ﬁ

>>> bart.get grade ()
'C'

NG

KR ARG R, TSLB R — A — DR R, FAEERAE KSR AN, BN,
TERRE LB E RS, MEBREAR, J7iknl DAE ) SEE K $0E

WS BT, BRATRE R T X RA SR, (BIEFRRIE T &N K SEI T

MEFSES AR, Pythonfo¥rxf skl Z B EEMEIE, WA d, W THAILFRE, BRENBER—NRKA
FISEBl, EHRFEKRZRELIRE AR :

>>> bart = Student ('Bart Simpson', 59)
>>> lisa = Student('Lisa Simpson', 87)
>>> bart.age = 8
>>> bart.age
8
>>> lisa.age
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
AttributeError: 'Student' object has no attribute 'age'



i 17l BR

FEClass A &R, P UAH BT %, T AMBAHED T LUE I B HA I SR B 7 R R AR 58, X0, RRRR T AR EY
RREHE,

B, METHStudent2K i E URE, SMERLER A B B — L Kinane. score/B1:

>>> bart = Student ('Bart Simpson', 98)
>>> bart.score

98

>>> bart.score = 59

>>> bart.score

59

WRELLA BB SN, TR R R A ARET I LA T RIZL . #EPythonth, SEEIIREZ WAL T
%, BBRT —MRERE (private) , RAEWEALLYH, SMHEAGETH, FTEl, BAFEStudentE—i:

class Student (object) :

def init (self, name, score):
self. name = name
self. score = score

def print score(self):
print '$s: %$s' % (self. name, self. score)

MsEfE, XTSRRI, BitaZ3), BRECETIENIIBY A LmER. naneMeLpieE. scoreT :

>>> bart = Student ('Bart Simpson', 98)
>>> bart. name
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
AttributeError: 'Student' object has no attribute ' name'

XEERFR T AN AR B R REFE RSt R NI HPRAS, XREE U7 9 BR & B R, AR BE I fEek: .
1B 72 40 SR A RS B R B name Ml score/B 4 71 ? 7] LA25 StudentZ M fllget nameMget scorelXFEMIHiA:

class Student (object) :

def get name (self):
return self. name

def get score(self):
return self. score

RN E RSN KiscoreB 4 737 7 LA% Student R fllset_score /7 ik:

class Student (object) :

def set score(self, score):
self. score = score

R SR, JRAERMEEBE S bart . score = sSoAT LMBEKW, NtAERE X—ANHERBEN? BAETES, o
DS HaE, Bk ATRNSH:

class Student (object) :

def set score(self, score):
if 0 <= score <= 100:
self. score = score
else:
raise ValueError ('bad score')



FEEREKRZ, fEPythond, WEARBEL xxx K, HBMERUNTRLITL, FAUNTUERERK, REKEE,
%PS@E%%WU\E%%@B@, K%pﬁVﬁt@éﬁEE: Frbk, Xﬁﬁﬁﬁinameix 7scoreiﬁ*¥m§5§¢go

FLERR, REFB—N TR RHEHIRESL, WM name, XFEKIEEIREIBRTUTIHEK, ER, ZHEY

EMBIIAE, DREBXHENZEN, BERE, “BRBAUEGH, ER, HERMARERE, FEERD
I

XTI KB LGB RAR — A REMSBTT IR ? KB AR . FAREEEVIF_ name A Pythonfi B 25 X 41
ﬂﬂgﬁnamegfﬁiﬂiﬁij’istudentginame, B L, 03§§EIQlﬁiiiﬁstudentginameﬂ%iﬁﬁﬂggnamegfﬁi:

>>> bart. Student name
'Bart Simpson'

ERBIZVARNERX AT, FARFRBRAKPythonf BRI BESIE  naneBURAFIKIREA .
BRI, PythonA B &AEMHLFIHIERTHE, —IEEAR,



HAMELE

FEOOPREF i, HWATE X —AclassiIm i, FTELAFEANIA iclass4k &, HifficlassFRAFE (Subclass) , TH
kAR classPRAZER . RXHKEHEHK (Base class. Super class) .

thin, WAIBZEHRE T — M4 Aaninalfiiclass, H—run () kA LEEITH:

class Animal (object) :
def run(self):
print 'Animal is running...'

BIRATT E Y 5 DogMl CatREF, AT LLE H M AnimalZR 4k 7K :

class Dog (Animal) :
pass

class Cat (Animal) :
pass

XF FDogk i, Animalgh 2 BRI, T Anmabkit, Dogii e M FK. CatflDogl.

SR ALY BORMFARTRRB T REMEMIEE. BT AnimialsSEI T run ) 7%, Bk, DogMlCatfE AEH)
TR, H2BRET, REHPWE T run ) Fik:

dog = Dog ()
dog.run ()

cat = Cat ()
cat.run()

BATERWT:

Animal is running...
Animal is running...

S8R, WATBAX TR I — L5, HinDogK:

class Dog (Animal) :
def run(self):
print 'Dog is running...'
def eat (self):
print 'Eating meat...'

BRI AT EZRATARS M — Rt RFERT, TiRRDogik£Cat, Efllrun () KINR, Z/RKIHRAnimal
is running...», ﬁﬁi’iﬁﬂ@f&&%ﬁ%ﬂﬁﬂ—?Dog is running.. .*UCat is running...», JHS, Xﬂ'DOgﬂ]Cat%&iﬂfﬂﬂ
T:

class Dog (Animal) :
def run(self):
print 'Dog is running...'

class Cat (Animal) :
def run(self):
print 'Cat is running...'

BT, GRIT:

Dog is running...
Cat is running...

LFRMRXBHFEMAF R run ) HER, BATR, FEBrun 0 BH T RERrun (), ARBEBITHNE SRSHEA
TEKrun (o XHE, BATRIRE THRK A —NFLL: 23

BEHBHARLES, BATEAENHIERBEE— KU JRAIVE X —classHImt ik, WAL e LT —Ff
TR, WATE XA BIE R M Python B H I BIERAY, Hilmstr. list. dictift 4 Pitt:



a = list() # aRlistHH
b = Animal () # bRAnimalH
c = Dog() # cm&DogZ#

HW— N T EREREFENKE T MUA isinstance () HIWf:

>>> isinstance(a, list)
True

>>> isinstance (b, Animal)
True

>>> isinstance (c, Dog)
True

EKa. by cHiEXMElst. Animal. DogiX3fKAY,
EREE, KK

>>> isinstance(c, Animal)
True

FRAMNZDog, cif 2 Animal!

A franiese, XRAEEK, HADogkMAnmaldkA TRET, JRAIGIET — A Dogh)LHlch, TATIAAHIEIE
KRR Doghehls, 1H IR Animalth %48, Doga< 3k it & Animalf) — 4 !

Frbk, TE4&RRET, MR- NLRFIMBB/ERBREANFE, FENBIERBBTUEEMRERLE. BE, RidKH
R

>>> b = Animal ()
>>> isinstance (b, Dog)
False

Dogl L% FAnimal, {H Animal/S 77 LA % A Dog.
ERREZENTL, BROERFEBRS DR, XNMREEZ — D AnmBEER T E.

def run twice(animal):
animal.run()
animal.run()

BRAEN Animal¥) SEFIRT, run twice () BEFTEPH:

>>> run twice (Animal ())
Animal is running...
Animal is running...

%ﬁﬂ]%)\DogE‘J S, run_twice () BATEN

>>> run_twice (Dog())
Dog is running...
Dog is running...

HBAVENCathI 2B, run twice () BLITENH:

>>> run_twice (Cat())
Cat is running...
Cat is running...

EBLEERER, BRFABAE, IWE, WRRIEE X —TortoiseRA, M AnimallRA: :
class Tortoise (Animal) :

def run(self):
print 'Tortoise is running slowly...'

LIATIE A run_twice(BY, £ A Tortoisefr) 2451 :

>>> run twice (Tortoise())



Tortoise is running slowly...
Tortoise is running slowly...

RERI, I —AAnimalf) 7K, Adfrun twiceOMUEMIBH, LR L, ARSI AnimallE 5 i) R $aiE 77 ik
A UAMBEEIERIET, RERETZE.

ZENFLRE, BRINFEME ADog. Cat. Tortoise......H, FATR FEEWKAnmaBER AT LT, FEADog. Cat.
Tortoise. ... AR AnimalR R, /5, IR AnmaPRBBEATERAEEIA . T AnimaBR R A run () 7%, B, RAKERR
B, RERAImERRE TR, MeB3RALRRER un 0 THE, XREZSHER.:

XNF—ANEE, RMNAFBEMEECR AR, THEHIMAEEH TR, BT UBCOHIEM run 0 77k, TRMAE
WA K run 77~ AEFFE Animal. Dog. Catif £ TortoiseXf & £, HIB/THRZXT RBTIRB RE, XHRALEHIEN

B AT REREM, NEWTS, THERATE G —F Animalf) 7285, RE#Rrun 0 TERS IER, FHAEERK
ARAS R T A B o IR 3 44 BT PR U«

XY RRITI: SOV HTHE Animal 7 3K;;
SHEME A AT EEBUKBAImaBE R K run_twice () FERH

GRARET] DA —R— R A TR, SFLEAFFEEE. BRILTRIERRR. MEME, REHTLUEHRIRE
object, XA RRE LEBMER—BEERIN . T BI4kAN .

( object )

/\

( Animal ( Plant

N /\

( Dog ) ( Cat ) ( Tree ) (Flower)
/N

[Shepherd) ( Husky )

NG

2R AR BT A DR B RS ok, EHMALEFHE, TRATEIEECHANTE, il EEERs
EENTHERES;

BTHA, TRAEZSE. ERMAREOITNENRR, RELZEBIMELIEKR, X, Pra TIRRHE DUIEF $i#%
s

IH )77 2 X PythonZk 7o ¥ A MobjectZi 4k &, (HiXFmiE RO L™ EAMREMA . EMARE, WREREERET
PAgk7K, mh4%7& Hobjectk .




KB R A5 B

BRATEB AR T AN, WATREXA SRR ARE ., HWLETTER?
18 F type()

B, BALRAMRHER, M cype 0 WEL:

EARFKRIHTT L H cype () HIBT:

>>> type (123)
<type 'int'>

>>> type('str')
<type 'str'>

>>> type (None)
<type 'NoneType'>

WR—ANAERIR I R BEE K, T L A eype () HIHT:
>>> type (abs)
<type 'builtin_ function_or method'>

>>> type(a)
<class '_main_ .Animal'>

HR cype ) MEUREIK R 2 KMIE? TREypeRM . MRBANVEE cFAPHN, RRELERNIZRK ypeXBRBHF:

>>> type (123)==type (456)

True

>>> type ('abc')==type ('123")
True

>>> type ('abc')==type (123)
False

{ERZFEHERRI, Pythordtl g Fhitype X B AR E I T H B, BAEcypestBIRE, HAZH, FELIA:

>>> import types

>>> type ('abc')==types.StringType
True

>>> type (u'abc')==types.UnicodeType
True

>>> type ([])==types.ListType

True

>>> type (str)==types.TypeType

True

BEER A —FRA M rypeType, FIAREAR BRI R TypeType, HAN:

>>> type (int)==type (str)==types.TypeType
True

f# H isinstance()
Xof FolassifI 4k &K R K B, A typeQOMMA T . RATEHI WiclssHIZER!, ATLMEA isinstance () R¥.
RAVEB_EROGI T, mBLERRR:

object -> Animal -> Dog -> Husky

M4, isinstance ) BEAILABEVFRAL, —DHERTRIEMER. SARIFRUKX R

>>> a = Animal ()

>>> d = Dog ()

>>> h = Husky()

WIE, H:

>>> isinstance (h, Husky)

True

BA R, 9032818 1 32 Huskydf 8o
A

>>> isinstance (h, Dog)
True

nEBARE 5 R HuskyX A, {8 HF Husky® MDoghk & T RHI, BTEL, ntifRDogKH . BAIEY, isinstance ) HBIHIR NN RRBRZRUAL, WEMT ZRBMRYKE L.
Bk, BATTLABME, nif R AnimaBER

>>> isinstance(h, Animal)
True

[AIEE, S2BRIETLR Doghfath & AnimalE Y .

>>> isinstance(d, Dog) and isinstance(d, Animal)
True

B, o RHuskyKH:

>>> isinstance(d, Husky)
False

ﬁé}ﬁtype (O HIF Y F A KB B AT AR i sinstance () H B

>>> isinstance('a', str)

True

>>> isinstance(u'a', unicode)
True

>>> isinstance('a', unicode)
False

I ELIE T LA — AN AR B 75 R S e Y o ) — o, B 2 T T PR 3 T LA 72 75 2 ste R umicodee:

>>> isinstance('a', (str, unicode))
True



>>> isinstance(u'a', (str, unicode))
True

5'3’Fstr*ﬂunicode%ﬁﬁ'—:»\basestringéﬁk%?ﬂémy FTLA, W] LA T A RAS A  «

>>> isinstance(u'a', basestring)
True

5 i dir()
MRERG—AHRNOPTE BRI, TUERair 0 B, BEE—REFHEM W, KA sud REPTH BT

>>> dir ('ABC')

['_add_ ', '_class_', ' contains_ ', ' delattr ', ' _doc_', '_eq ', ' format ', ' _ge ', ' getattribute ', ' getitem ', '_ getnewargs_ ', ' getslice _
R xxx JBHERTEAEPythonh #UR A REBR AR, LA len FVRIREMCHEE. fEPythont, MIRARYA Len () REBUKEIIRIM— A3 RIGKEE, LhR Lk, Flen( BENH, EAHZHERE
PRI BRI 1en  (J7E, FTCL, TFHEKRBEASMH:

>>> len('ABC')

3

>>> 'ABC'._ len_ ()
3

BMNECEME, WREEHLen (myoby) KiE, METE—A__len_ (0 H¥E:

>>> class MyObject (object) :
def _ len (self):
return 100

>>> obj = MyObject ()
>>> len(obj)
100

FI TR BBIEETE, il lower () IR EI/NG B FF 8 -

>>> 'ABC'.lower ()
'abc'

AT B A 7 50 R R AR, BB getattr ()« setattr () BlRhasattr (), BATATAEERME — A0 RERE:

>>> class MyObject (object) :
L. def _ init_ (self):
self.x = 9
def power (self):
return self.x * self.x

355 obj = MyObject ()
B, WA R R

>>> hasattr(obj, 'x') # HBH'x'1G?
True
>>> obj.x

>>> hasattr(obj, 'y') # HREH'y &2
False

>>> setattr(obj, 'y', 19) # RE—AREH'y
>>> hasattr(obj, 'y') # HREH'y &2

True

>>> getattr(obj, 'y') # FREUBHE'y'
19

>>> obj.y # REUBHE'y'

19

I RREREUR L R, 23 H AttributeErrorf451% -
>>> getattr(obj, 'z') # FEURHE'z'
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
AttributeError: 'MyObject' object has no attribute 'z'

W LMEA—Adefault 24, WRBIEARTELE, HIREIERIAE:
>>> getattr(obj, 'z', 404) # FEEHE'z', WRAEE, BEERINME404

404

AT LLIRAE S BRIy 125«

>>> hasattr (obj, 'power') # FJBYE'power'g?
True

>>> getattr(obj, 'power') # FKEUEHE'power'

<bound method MyObject.power of < main .MyObject object at 0x108ca35d0>>
>>> fn = getattr(obj, 'power') # FKEUBH: 'power'HERMEHIAMIn

>>> fn # fniklEob].power

<bound method MyObject.power of < main .MyObject object at 0x108ca35d0>>
>>> fn() # WHEn () 5EMob].power () R—HI

81

NG
BN ER—RFREL BATT UAKHE R — A Pythonkt ST HIMT, SRHAMPEE. BERNE, REENTENREBHNE, RIOFSEFRNEELS. WRTUEES:
sum = obj.x + obj.y
MAES:
sum = getattr(obj, 'x') + getattr(obj, 'y')
— AR LB F 0T
def readImage (fp):

if hasattr(fp, 'read'):

return readData (fp)
return None

BBRANF RN DT RIER, BATE LB ZHN R R G FEreadly i, WRAEE, WiXHRE—MHR, WBRAFEE, WEEER. nasacer 0 IR ET 5.
HER, fEPythonXKZHHEF P, HAread() Fik, PMIZPHGME -, EWATRRRMER, HATRRAFEPH—AFIH, HREread() FEREMREA NN EGESE, HA



RN R R K Th B



T [ 5% R e ik

B, SRNEZERRE AN RERF R hREMP3ANEES. EPythond, HHNREFREHEREE, AWR
115 HAEH BRI DI RE .

BT ZEYRK. EHIHK. TREHRS.



iR slots

EFBERT, JRINEXT —Aclss, BIRT —AclassHILHlfG, AT G ZLFIREEMBHMTTIE, XHES)
SESHREE. S Xclass:

>>> class Student (object) :
pass

Ra, HhALHIFHE—EH:

>>> s = Student ()
>>> s.name = 'Michael' # ZIEALHIGE—ANEHE
>>> print s.name

Michael
B A PASERGS SL B 48 & — AN T

>>> def set age(self, age): # EX—MEREMERLHIFHE

self.age = age

>>> from types import MethodType

>>> s.set _age = MethodType (set age, s, Student) # AELEHIGE—NHE
>>> s.set_age (25) # WHASLBIHE

>>> s.age # WR4ER

25

B, A— LB ERTE, XA —ALERAEERR:
>>> 52 = Student () # BIEHHILE

>>> s2.set_age (25) # ERFAFE

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
AttributeError: 'Student' object has no attribute 'set age'

AT EFE LRI YRE T5iE, 7T LLgclassgh e T ik

>>> def set score(self, score):
self.score = score

>>> Student.set score = MethodType (set score, None, Student)
“iclassgb e LR, FrA SEHIS A

>>> s.set score(100)

>>> s.score

100

>>> s2.set score(99)

>>> s2.score
99

BEBRT, LHEMIset scoredT kA IEIEE A EchassH, HINFLE RHFRINERFEBITHERSEH TS chssin b
JjJBEu JXE%IL»'LD = EF’fEXE%I)D

fEFH _ slots

B2, MRBNBERSclassHIBIEE270? i, R AV StudentSE B Mname Mage & 1 .
N TIEEIRGIH K, Pythonfo ¥ 7E R XclassHIR %, &L — MR slots  ARE, RFRMHIZclassBER N A& k-

>>> class Student (object) :

__slots_ = ('name', 'age') # Ftuple® XS ERBIHEAIR

RJE, BATER:



>>> s = Student () # BIEHKILH
>>> s.name = 'Michael' # ZFEEH name’
>>> s.age = 25 # HEEHE age’
>>> s.score = 99 # ZEEM score’
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
AttributeError: 'Student' object has no attribute 'score'

BT 'score WHBBE]  slots H, FILAANBEREscoreBE, REIYE scoret 15 2 AttributeErrorf) 5 1% .
A slots_ BVER, _ slots  EXKIBHAT HEIREIEM, 4R TFRRNEERK:

>>> class GraduateStudent (Student) :
pass

>>> g = GraduateStudent ()
>>> g.score = 9999

BRAFEETRPMEN _ siots_, BH, TRAFEXHBEMEB SN slots_ M ERKHK  siots_ .



¥ F| @property

e RN, WRRMNELCEMREL X, BERGERMEE, B, BHERESH, B UITRSFEE
s

s = Student ()
s.score = 9999

XERNEEE. NT BHlscorefIfEfE, FILUEITE —Aset score () HIERBEMRST, Bl —Nget score () KRIREX
s, X, ZEsetiscore()jfﬁggiy AT M E S

class Student (object) :

def get score(self):
return self. score

def set score(self, value):
if not isinstance(value, int):
raise ValueError ('score must be an integer!')
if value < 0 or value > 100:
raise ValueError ('score must between 0 ~ 100!")
self. score = value

BUE, XHER K StudentSEBIHEATERAE, A RERE L BT 8k it B score T :

>>> s = Student ()

>>> s.set score(60) # ok!

>>> s.get score ()

60

>>> s.set score(9999)

Traceback (most recent call last):

ValueError: score must between 0 ~ 100!

B2, EHMEATENKERR, RAERRAREX2HRRE,

FAEARRRESE, X7 LA RAURE X R 6 B 07 SR VG R R IR ? X T18 5K 58 X HIPythonf2 F R, X
R A TEAG B !

BICAHEMS (decorator) RILA4HERHZNZSIN_EIIREM ? X TRETTHE, Mg —FAE/EM. PythonN B
i epropertydeifias Bl H SHE — M TR BB A K -

class Student (object) :

@property
def score(self):
return self. score

@score.setter
def score(self, value):
if not isinstance(value, int):
raise ValueError ('score must be an integer!')
if value < 0 or value > 100:
raise ValueError ('score must between 0 ~ 100!")
self. score = value

epropertyMISEBLLLEIE 8, BRAVAEZRUMTHEH . B eetter 7 EZREM, RFEM LepropertyBATLLT, I
Y, @propertyjﬁglﬁUﬁT%_‘/I\%/L’Fﬁ%&@score.setter, AT —Asetter FIEB B HERE, T, BINHMEE—
AR B TR AE

>>> s = Student ()

>>> s.score = 60 # OK, Lkt As.set score(60)
>>> s.score # OK, SEBr¥{bHs.get_score()

60

>>> s.score = 9999

Traceback (most recent call last):



ValueError: score must between 0 ~ 100!

ERBXA A Meproperty, RAESN LB HBRIEMRE, MMEZBEEBUGBILSEREEN, 2T getter
Fsetter 5 =R LI -

AT PAE LR BN, RE Xeetter ik, g Lsetter 7 iEM & — 1 RiEt:
class Student (object) :
@property
def birth (self):
return self. birth
@birth.setter
def birth(self, value):
self. birth = value
@property

def age(self):
return 2014 - self. birth

J:fﬁﬂ@birth%ﬁfﬁgﬁfiy ﬁ‘ﬁagef'%_‘/l\ﬂﬁﬁ‘ﬁ, yﬂageﬁfuwﬁbirthfnf—'lﬁﬁﬁI‘ET.lﬂ'ﬁﬁﬂéo
NG

eproperty) MFFERKIEH, ATLULERME S HEHEKAL, FRIENSHEETRENEE, Xf, BFET
I IR T A B R RE A



LEHPK

GARM AN RMER —NEBERTT N, BOVESHEA, TR UT REKIIRE.
EZ—TFanimal REXEI BT, BRRBRATESLH L T4F318:

Dog - f %1 ;
Bat - UmiE;
Parrot - 2578,
Ostrich - 8¢5,

IR R AL 22503, BATH LR X BRI E K
( Animal j

N
( Mammalj ( Bird j

AN
(000 )( ot )(Parer ) (ouien)

(BRI B TR R ORI B KSR IAZE, RATRROZ BT X R R R IR
( Animal j

( Runnable j ( Flyable j

SN\ N\
(oo0 ) (Gaien ) (parer )(oar )

R A B AR A R E R, BARBBOTEZHER:

o MHFLE: REMMMILE, BERHIMHILR;
o 53K BEHMIEISE, RKKISK,

Ra—Kk, RKUBRRERT:




( Animal )

/N
( Mammal ) ( Bird )

/NN
[ MRun J[ MFly j( BRun j( BFly J

1 ! 1 !
( Dog j( Bat j(Ostrichj( Parrot j

WREHEEM B M EENR, RAFTE KONBELERICEK, RUABXHETFRNTH.
ERMEMERRAZERK. BE, EERRBEIRV IR I G KB

class Animal (object) :
pass

# K2K:
class Mammal (Animal) :
pass

class Bird(Animal) :
pass

# BRI
class Dog (Mammal) :
pass

class Bat (Mammal) :
pass

class Parrot (Bird) :
pass

class Ostrich(Bird) :
pass

WAE, BANELESIYIE I ErunnableflrliyvableMThEE, RFERE X IFrunnablefrlyablef)ZR:

class Runnable (object) :
def run(self):
print ('Running...")

class Flyable (object) :

def fly(self):
print ('Flying...")

X1 F % ERunnableIEERIZIY, B2 4K —Runnable, @JﬂnDog:

class Dog (Mammal, Runnable):
pass

N FREr1yableIBERIZIY, BB 4AK —Privavle, BlUliBat:



class Bat (Mammal, Flyable):
pass

Bt EHAK, —NTRETURNIREZSANXERITE 6.
Mixin
ERT R SRR RE, BY, FREABLE—HATRE, B, ostrichn@k&KHBird. HZ, MRFERNBIN

Thge, i EAABA AL, HA, ibostrichBR T K HBirash, FRK 4A&Runnable. XM EIHEERZA
Mixin.

%Tﬁﬁﬂﬁg‘ﬂj%ﬁ%%’ ﬁyl\]*ERunnable;ﬂ]Flyableiﬁﬁi}RunnableMixin*ﬂFlyableMixino %1&[3{% ﬁ(ﬁﬂuixtﬂ
Bﬂ’g'fitl%CarnivorousMixin*ﬂ*E’Q'f;t]%HerbivoresMixin, ii%ﬁ‘i;b%lﬁlﬂﬂ}ﬁﬁi&ﬂ’l\mm

class Dog (Mammal, RunnableMixin, CarnivorousMixin) :
pass

Mixinff) B BB R 28— NSRS AN ThRE, X0, FERTFRIIRER, BAVMSEE BiEE 2 B4 ARA S L AMixinf) 2
e, MARBIEZRRKERNEAKR,

PythonH IR £ FE HAE R T Mixine 2545 F, PythonH 7 T TcpServer MuppserveriX IR LR, MERN RS 2
/l\ﬂi)f'ﬁdwz‘ﬁﬁﬁ}ﬂ%ﬁﬂﬁ%%ﬁﬁﬂ, ﬁ%ﬁﬁﬂEEForkingMixin*ﬂThreadingMixinj}E:ﬁEo ﬁﬂéﬂé’, ﬁﬂl]}'ﬁl}ﬂu
BliE HEE R RS K.

tetn, w5 — ML HERKXNTCPIRS, & XWT:

class MyTCPServer (TCPServer, ForkingMixin) :
pass

MG N LLEHEANUDPRS, & XWTF:

class MyUDPServer (UDPServer, ThreadingMixin) :
pass

ﬁﬂ%ﬁiﬂﬁﬁ%—ﬁ\ﬁ%ﬁﬂ‘]ﬁ}ﬁfrﬁﬂ , A U\%E—/I\COroutineMixin:

class MyTCPServer (TCPServer, CoroutineMixin) :
pass

RE—R, RIOATEERMERK AR, REEFASAFRRKTIE, BT APEME W& KTk,
NG

B FPythonfe VFE I 2 B 4k K, BRI, Mixingt 22— WK it

RAWR—HKKIES (dJava) A EEAE A Mixinf B it .



RE Il K

BRIRM_ slots EMBIW_ xxx  MRBRERPLMEER, XLAEPythonh RARHKRAEH .
_slots BAIBLFMEEART, len o FEBATBAERN T feikclasstEH T 1en () BHL
Bribz 5, PythonfclassH it ¥ 2 XA RF IR IR B R AL, AT AT BHBRATE H12K.

__Sstr

ﬁzﬁ]%ix—/l\student%r ?T EI] —/l\ifﬂ :

>>> class Student (object) :
def init (self, name):
self.name = name

>>> print Student ('Michael')
< main .Student object at 0x109afbl190>

FTENH —H#E<  main  .Student object at 0x109afb190>, NEFFH.

BATRITOBGER? RBEENF  str 0 HE, BE—MFERFERFEHRTLT .

>>> class Student (object) :
def init (self, name):
self.name = name
def  str (self):
return 'Student object (name: %s)' % self.name

>>> print Student ('Michael')
Student object (name: Michael)

XFATENH R B SEB, NMEFE, WHESE HLB A BEZKEIE.
HEAOKPR KN EERZER AN Mprine, TEIHRMEGIERIETE:

>>> s = Student ('Michael')
>>> s
< main .Student object at 0x109afb310>

XRFEANEZEE TR Eﬁz:%_str_() ’ Wﬁ)EE'_repr_() ’ W%%E%’J%_str_() B E P E B,
M__repr (BREBFFREBINFZFH, BREN,  reor RARERIH.

fERINERBEE LA _repr_ (o HRBE® str OM__repr (MRIBERE—HK, FrEl, MMM SE:

class Student (object) :
def init (self, name):
self.name = name
def  str (self):
return 'Student object (name=%s)' % self.name
__repr =  str

__iter__

MPE—ANRKEEH T ror ... infEH, Bllistltupled’Fe, MULMER—A iter () H¥E, EITERE—ANEART
%, S5, Pythonf forfE it & A Wi A A 1k AR R MInext () HEZEREIHRM T —/ME, HE 383 Stoplterationfs = it
B HEH.

BATCAEE IR EZEF NG, 5—AFibXK, 7 LMER T o :

class Fib (object):

def init (self):
self.a, self.b = 0, 1 # ¥HHFATHERa, b



def iter (self):
return self # SEFIASHMRERNE, BREEHD

def next (self):
self.a, self.b = self.b, self.a + self.b # HETFT—/ME
if self.a > 100000: # BHIEFKMEME
raise StopIteration();
return self.a # REITF—/ME

BAE, RIRIEFbSEHIEF T forfE -

>>> for n in Fib():

print n

1

1

2

3

5

46368

75025
__getitem

Fibse Bl BARBE/E A TorfE 3, FERMItE AR, HE, BEARBRERERANT, i, BEESIITR:

>>> Fib () [5]
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
TypeError: 'Fib' object does not support indexing

ERIBBETIF R TR TR, TESEH  getitem () Fik:

class Fib (object):
def getitem (self, n):
a, b=1,1
for x in range (n):
a, b=D>b, a+b
return a

BUEE, BUAT AR ARG B RE R — T T

>>> f = Fib()
>>> £[0]

1

>>> f[1]

1

>>> f[2]

2

>>> £[3]

3

>>> £[10]

89

>>> £[100]
573147844013817084101

1B R list A& BV F 75 4

>>> range (100) [5:10]
[5, 6, 7, 8, 9]

X FFbARSE. RER  getitem  (EAKSHEWERRE—int, BATRRE—MIF X Rsiice, FTAEMAINT:

class Fib (object):
def getitem (self, n):
if isinstance(n, int):
a, b=1,1
for x in range(n):



a, b=D>b, a+b
return a
if isinstance(n, slice):
start = n.start

stop = n.stop
a, b=1,1
L =[]

for x in range (stop):
if x >= start:

L.append(a)
a, b=Db, a+b
return L
AR AFDHIY] A
>>> f = Fib()
>>> f[0:5]
(1, 1, 2, 3, 5]
>>> f[:10]
(1, 1, 2, 3, 5, 8, 13, 21, 34, 55]
BB Xt stepS B fE AL HL:
>>> £[:10:2]

(1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]
MRANAEBAELEE, FrEl, EEBER - getitem (IERFIRE THEEMM.
AL, RIENREBdict,  getitem () KISEWMATEER — A AT EAAEkeyHobject, Blflstr.

52 XM setitem ()T, EXNEMElstERdictRAIEEME. BE, EHF A delitem () J7¥E, FTMER
FEANTTR

Bz, @i B, BATE CE KRB PythonH # #list. tuple. dictBHh A XA, XFELADTHHES
HIPg KA, AR ERBIAENM D,
___getattr

EFBERT, JBATARRNITESRIER, MRAEFE, Mo, g Lstudent3K:

class Student (object) :

def init (self):
self.name = 'Michael'

VA nane/B i, B, BLE, BHANEERscoreBME, MBHET :

>>> s = Student ()

>>> print s.name

Michael

>>> print s.score

Traceback (most recent call last):

AttributeError: 'Student' object has no attribute 'score'
RS BRBEMEFRAN, BEHRE|scoreiX A attribute.

B R AME R, BT AN E— N score B S Pythonﬂ:ﬁ%—/l\ﬂfﬁﬂy %Bﬁ%g—/l\_getattr_()ji%r A
BRE—ANEME. BT

class Student (object) :

def init (self):
self.name = 'Michael'

def  getattr (self, attr):
if attr=='score':



return 99

HIERAAEEREER, tilscore, PythonfBBESS SR  getattr (self, 'score')RERKBREME, XH,
BATR AW IREl score 1A :

>>> s = Student ()

>>> s.name

'Michael’

>>> s.score
99

IR [B] BR #0258 4 W] DAY :
class Student (object) :
def getattr (self, attr):

if attr=='age':
return lambda: 25

R T BN

>>> s.age ()
25

HRE, RAEEEERIBEHENEBRT, THA getattr , BFENEM, Hilnane, AL getattr HEIR.

AL, EERIMER WS . abc#BE IR ElNone, iX%yﬂﬁmfgxmigetattriﬁv\ﬁ@/ﬁt%Noneo Eikclass R mapi
RERJANBE, BRITMEZREAE, MHactriouteError M5 R:

class Student (object) :
def getattr (self, attr):
if attr=='age':

return lambda: 25
raise AttributeError ('\'Student\' object has no attribute \'%$s\'' % attr)

XSEPR LA BN R BT A 2 SUAAE T, AFEEEMERT B
XA B2 SR KR EE A SR ERTE? fERIBR, WX e 2SS HIE AR .
BT

BUEIR 2 W B #RIMREST APL,  LEInB iR Mg . SRIEH), 1AM APIRTURLEA :

http://api.server/user/friends
http://api.server/user/timeline/list

WREESDK, A8ANURLYMAPIERE —A~Fik, B R, MH, API—HEX3), SDKHEXK.
FIHEENEH  getattr , BATATUEH—MERFA:

class Chain(object):

def init (self, path='"):
self. path = path

def getattr (self, path):
return Chain('$s/%s' % (self. path, path))

def  str (self):
return self. path

Wik

>>> Chain () .status.user.timeline.list
'/status/user/timeline/list'



XHE, TIRAPIE 4R, SDK#AICIMREEURLEIM T EZNSHEM, MH, FEEAPIRHENmSE!
& REST APISE S HUREIURLAH, L inGitHubf# API:

GET /users/:user/repos

TR, TEE userBHALFRAF 4. WRBAES HXHEREXAA:

Chain () .users ('michael') .repos

MUATCAIE R 7 A APLY o A 24 R B E AT LIRS R,

__call

—/I\Xﬂ‘%QMWHﬁQ a%%ﬁﬂjﬁ%r i—’lﬁﬂ]ﬁﬁﬁ;%jﬂ‘/ﬁiﬂﬂ‘r ﬁzﬁ]ﬁﬁinstance.method()ﬂéﬂﬁﬁﬁo ﬁéﬂ‘ﬁéﬁ%é‘ti
M$%Lﬁm%?%wmamwo?EBMm¢,%%%ﬁi%o

R, RFBER LN call O, BATUEEXNLA#ITRE. EERG:
class Student (object) :
def init (self, name):

self.name = name

def call (self):
print ('"My name is %s.' % self.name)

W R
>>> s = Student ('Michael')
>>> s()

My name is Michael.

_call (T UAE XS XSEFl#T EEE AR X — N REOE T A, PrUMRTE2 T LHEXN RB BER
B, ERBEERNR, BFAXWNE R AR BEERAR X5

WRVRIEN BB R, W24 RE A 5 H LB n] RS T s SR R, BRI SEFIERZIZT eI BRI, X
AR, BATHUAER T X SRR B FFR

Ha, BLAHB—ANTERNRERLREE? KL, BLHE, BINTEAW —INREEEERE, SERHAK
MWRHR—callable M R, HMREBRBEA LR XHHEE  call  HIKSLH:

>>> callable (Student ())
True

>>> callable (max)

True

>>> callable([1, 2, 31)
False

>>> callable (None)
False

>>> callable('string')
False

Bitcallable () BEL EATEATLAIM— MR B R EA TR

N~

Pythonf¥iclass fo ¥F /& L2 e il vk, AT CALLIRATIR S 75 (8 2k Buke e i 2.
EHNBRRBEERKILANEHTE, SEBREEHIK AL, 155 %Pythonf B 7 8.


http://docs.python.org/2/reference/datamodel.html#special-method-names

ffiFH IR
type()
HBEESNHESESERROAE, MEREMBHKE N, PRFFNEXE, MEEITHSEER.

thj?ﬂ%%ﬁﬁ]g@ﬁz}(—‘ﬁ‘HelloHﬁChSS, Eﬁgg_‘ﬁ\hello.pytﬁtk:

class Hello(object):
def hello(self, name='world'):
print ('Hello, %s.' % name)

LPythonffFE 2R BMA he L LAY, BSKRPIITZERIFIEER, PTHERMESSEEE —rel1oMiclhssii R,
TR T

>>> from hello import Hello
>>> h = Hello()

>>> h.hello()

Hello, world.

>>> print (type (Hello))
<type 'type'>

>>> print (type (h))

<class 'hello.Hello'>

type () BT UER M RYURBEKRE, pellok—clss, BRIREHM R ype, MnR— ML, ERRBHME

class Helloo
EA T classH) & X RIBITH IS CIER, TeIEclassi) L2 # FH type () B

type () EREBERT DUR Bl — MR REGRAL, XATDAGIEHFT KA, thin, FRATATLUAE type () BB HEe1102K, T
3E%%ﬁ§ficlass Hello(object)...ﬂgﬁzjlz

>>> def fn(self, name='world'): # & NHRH
print ('Hello, %s.' % name)

>>> Hello = type('Hello', (object,), dict(hello=fn)) # fJ&Hello class
>>> h = Hello()

>>> h.hello()

Hello, world.

>>> print (type (Hello))

<type 'type'>

>>> print (type (h))

<class ' main .Hello'>

EHJE—NclassST R, type () BEKIKAENIANSH .
1. classH14&#K;
2. HAPIRRES, HEEPythonZ L EHK, MRREF IR, HETupleM B TREE;
3. classI HEB RS R e, XERNCRE e HiEBnello L,

it type () REOIEM R EE S chssR 72— FR), FAPythonf# R 338 2l classig X, (AN FH#— T classiE X
1BV, %Eﬂﬁﬁﬁ type () @%ﬁﬁﬂﬁtﬂchsso

EFEFRT, BAIEHcLass xxx. . REXK, HE, type () REBAFRMNNSCIRHIOR, s, HEES

EEXFFBITHSAEE, ZNHFSESAEERNAR, BEHSESTSITHESL, LIAMEERRBTRSEH
RS, REGED B TRARTWHEEN, FREMENSHE, FEFER.

metaclass

BT type () SIASBIERDISN, BEEHIRHAEIRTA, B LMEHmetaclass.
metaclass, BHiFEANTUE, FREMBRERL:



BEAVEX T RKUGE, AT LRI A RGIE B SLH], Frik: e (K, REERLH.
ERERAVEQIER KRR ? F L IR I metaclassBIB 2, Bril: JBE Lmetackss, RERIEE%.
BEHGERM R Jo5E Lmetaclass, BEFT LRI, &EEIELH.

Frlh, metaclass e ARG RERE B, BEAEY, IRATLLERE B metaclass 2 R #“SL 61

metaclass2 Pythonlfl %t R B S s B AR, R SRR . EWHBRT, RASHEE]FZ M Hmetachssi) 1§
B, BTl DTABREAEME KRR, BAEA ERASMHE

BAVEF—AMFEARHT, X metaclassAT LA E & L HIMyListh il —A>adady -

& X ListMetaclass, IZFRERIASIIR, metaclassH)IE4Z 572 PiMetaclass4s B, DAE IS R R IX & — M etaclass:

# metaclassREIEAE, FTULSAMN  type HBEIRAE:
class ListMetaclass (type) :
def new (cls, name, bases, attrs):

attrs['add'] = lambda self, value: self.append(value)
return type. new (cls, name, bases, attrs)

class MyList (list):
__metaclass = ListMetaclass # ¥nfffiListMetaclassREH|HE

gﬁiﬁﬂ]zgjigimetaclassgi = ListMetaclassiBHJBf, BEABAERT, TB?EfﬁPyﬂmnﬁ@*%%ﬁfEﬁUEgMyListﬁﬁ, =iE
Hristvetaclass. new () REIE, fEML, BATATLMERRES, o, b5, RiE, REGBSUEHE
o

_new () HEBWRIKSEIKIRE:
1. HRTHERBIRIEINT R
2. KWL F
3. RUAKRKES;
4. BWTEESE.
W3R — Fuyrist R B0 LA add () F7iE:
>>> L = MyList()
>>> L.add (1)
>>> L
(1]
M@ 1ist A add () FiE:
>>> 1 = 1list()
>>> 1.add (1)
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
AttributeError: 'list' object has no attribute 'add'

HBBREHTLABN? EEEwListEXHPE Ladd () FEARER AL ? EHBERLT, HENZEES, @
metaclassiE 2B 7S .

B2, B2BEFEBEEmetachssBEHHKE XK. ORMAZ—MEKHIT.

ORM£:#5“Object Relational Mapping”, BIXF5-5K RBRET, MALERREEEN —TRECA—IXR, Mt —4K
Ri—AN2, Xt SREEME, SHEZERESQLIEH.

%5 —ORMIEZR, PFrfHIRE ARSI E S FANRAHERE A RRIER S E X MR
EBATRZE AR E —HORMIES .



MERERRHME—F, MELTEEAEOSHR. thin, EAZNREAXNMORMIESR, #5E X —Muser R EE
X LB B4 PR R user,  BATTHARR 'S Y IXAR K AAAS .

class User (Model) :
# BB IR B B
id = IntegerField('id"')
name = StringField('username')
email = StringField('email')
password = StringField('password')

# AR
u = User (1d=12345, name='Michael', email='testlorm.org', password='my-pwd')
# R BB

u.save ()

He, Q;@Modelﬁ])%'ﬁ%’éﬁstringﬁ.eld\ IntegerField%HﬂORM*E%j}%ﬁtﬂg’ %ﬂ?mgﬁﬁ&t[ﬁﬂﬂsave()é%ﬂﬂﬂ
metaclass B B 58 . BRmetachssig S < HLEIE A, EORMA A &R 78 H 8.

B, TATBEE L A D R SEHZORM.
HARE Xriela, BRIREHEERN T RAMFERREY:

class Field(object):
def init (self, name, column type):
self.name = name
self.column type = column type
def str (self):
return '<%s:%s>' % (self. class . name , self.name)

fErieldfZEM b, #H—P e X &EMAEE M Ficld, EilstringField, IntegerField®%E:

class StringField(Field) :
def init (self, name):
super (StringField, self). init (name, 'varchar(100)")

class IntegerField(Field):
def init (self, name):
super (IntegerField, self). init (name, 'bigint')

7<—‘25, Eﬁﬁ%ﬁﬁ§§§§2§%%E@ModelMetaclass]’:

class ModelMetaclass (type) :
def new (cls, name, bases, attrs):
if name=='Model':
return type. new (cls, name, bases, attrs)
mappings = dict ()
for k, v in attrs.iteritems():
if isinstance (v, Field):
print ('Found mapping: %$s==>%s' % (k, Vv))

mappings[k] = v
for k in mappings.iterkeys():
attrs.pop (k)
attrs[' table '] = name # BERLMEL—H

attrs[' mappings '] = mappings # RFBEMEMFIMIBE KR

']
return type. new (cls, name, bases, attrs)

DL R FHModel:

class Model (dict) :
__metaclass__ = ModelMetaclass

def init (self, **kw):
super (Model, self). init (**kw)

def getattr (self, key):
try:
return self[key]
except KeyError:
raise AttributeError (r"'Model' object has no attribute '$s'" % key)



def  setattr (self, key, value):
self [key] = value

def save (self):

fields = []

params = []

args = []

for k, v in self. mappings .iteritems():
fields.append (v.name)
params.append('?")
args.append (getattr (self, k, None))

sql = 'insert into %s (%s) values (%s)' % (self. table , ','.join(fields), ','.join(params))

print ('SQL: %$s' % sql)

print ('ARGS: %s' % str(args))

YR P E XL~ class User (Model) B, Pythonﬁ%%&ﬁ%ﬁf—'lﬁﬁ%’@UserE@%X*ﬁ‘ﬂiimetaclassiy WREER
3, Eﬁﬁ%%ﬁfEﬁC%@Modelquifﬁgimetaclassgiy ®ET, EﬁﬁifﬁModelqjﬁgj{H@AimetaclassgﬁﬁgModelMetaclassﬂ%ﬁU
Buserd, WL, metaclassi] LARRIMAEAB|TE, ETFHRECHBIEAE.

fEModelMetaclass, —3tM 7T JUGFEE:
1. HEBRHB N Mode 125 HIB T 5

2. FEHHTHE (Hlfvser) HELE XHIRKFERME, WRRB|—AFeld@tE, MITERFERE —_ mappings K
dictdr, R NKBHEH MR ZFieldEE, BN, & HERETHNHER;

3. BREBMRFR tavle W, XEMUARLIRNNLL.
ZEModelgéqj’ EﬁﬁIQlﬁ§5l€§$¢%%ftiﬁﬁgﬁ§ngfﬁgy ttﬂﬂsave(), delete (), find()», updateégégo
BAVEIT save O HEE, E—NLROREZEIEES . BAEREL, BHEIFZRHOBSMNBEEENES, RTEE

H INSERTIEA]
Y BRI

u = User (1d=12345, name='Michael', email='testlorm.org', password='my-pwd')
u.save ()

BHWT:

Found model: User

Found mapping: email ==> <StringField:email>

Found mapping: password ==> <StringField:password>

Found mapping: id ==> <IntegerField:uid>

Found mapping: name ==> <StringField:username>

SQL: insert into User (password,email,username,uid) values (?,7?,7?,7?)
ARGS: ['my-pwd', 'test@orm.org', 'Michael', 12345]

AUEE, save () FECEITEHH TAIHATHISQLIER], UESHFIIR, RFEREEEIIBIEE, PITIZSQLE
A, AR EIERIThRE.

AE10047RHS, BATBLE T metackassSEHL T — MERIFIORMAESE, 5B ARG NIX B T
sJ//github.convmichaelliao/learn-python/blob/master/metaclass/simple _orm

BRGREFE—TRBEEMEHEME . HEEEchsst e XK RERBMH:

class Student (object) :
name = 'Student'

Sl BN OB SEBI RS E, Hlllself.name = 'xxx's RIIR—TF:
>>> # QELHs:

>>> s = Student ()

>>> # {TEIname/@t:, FALBIFH BB nanc/BiE, FiU&#8ERclassHiname@:


https://github.com/michaelliao/learn-python/blob/master/metaclass/simple_orm.py

>>> print (s.name)

Student

>>> # XM Student . name—FEH:
>>> print (Student.name)

Student
>>> # IS Ename)E Y-
>>> s.name = 'Michael'

>>> # HTEABERARLERES, EiL, ESFREEnane/&Et:
>>> print (s.name)

Michael

>>> # [HRFBMIKRER, FAStudent.namefBSRAT LA :

>>> print (Student.name)

Student

>>> # MR MIBR LB Iname )8 -

>>> del s.name

>>> # XM s.name, HTFLFIFnameBHEERE, EinaneBHMERHEKT
>>> print (s.name)

Student

Hit, ERERFIINE, T 55 E M KR A E 2
Eﬁﬂ]gﬁ:’—j B@ORM':P ’ ModelMetaclassé’ﬂﬂ"J%jﬁUSCI‘;*:H@FEﬁ%E'E: H E@E‘dﬂ%ﬁ%lﬁ’&@%o



R AR
ERFEITEREY, SLB2EMEHERER.

AR IRZEEFRSH BERA, AR ZHE B SRAL 77/ 8, XMERBINEHERZ Nbug, bugk
BABEK .

AR REA P RMANERK, tLmibA WA emaibbhl, R\ —AZTFRHFE, XMHERTLEIHERFRAKR
TR L B AR

BA—RERETELEERFSITIEP I, LLMBACHRRR, BEWHT, EAEET, BEFNMEIE
BiE, MERRWET . IRERWFAIRE, EEFTEERLILEK, TN, BFSENEMEEL LR
He

PythonN B T —ERH AEHH], KW BIBRATHATHRALH.

st BATMFEBEBEEFHIIT, BERENERBTIERH, XMEERAMER. PythonfKpdbrl BALEBRATLAE T 5
AT

®E, MEMNKOREE. F7REFNNR, o UERFBIEREET, MAEFEHATERIIES KR,



iR

ERFBITHERES, WREETHIR, ATUELELERE—MER, X, STUAERTHEH, DB
JRE . FERIERARMKFEADS, REHRGIEEE R, BT SR EBlopen (), MRINERESCHR#MIRF (SR
—NEHD , HEERHERE-1,

IR R B RS M+ AME, BEOVRECR 5 MiziR B §IE# 4 RN RERE —E, GRAMNE LI KER
AR R W R 75 Y 4 -

def foo():
r = some_ function ()
if r==(-1):
return (-1)
# do something
return r

def bar():
r = foo()
if r==(-1):
print 'Error'
else:
pass

— BB, RE KR, BEIEANRET A ZER (hn, A - MERER .
SR ESEEHNET —Fry. . .except...finally. .. KERACHEDLH], Pythonﬂﬂ,KfFlJﬁ'l‘o

try
BNV A FREF coyKINLE] -
try:

print 'try...'

r=10/0

print 'result:', r
except ZeroDivisionError, e:

print 'except:', e
finally:

print 'finally...'
print 'END'

HBATNAFE LKL e HEER, MDA oy RETX B, WRPATHE, WELRBASALEMIT, TRE
%BE%E%&%@REE&, Epexceptig‘/@ﬁ%r iﬂlﬂ'}%exceptrﬁ‘r ﬁﬂ%ﬁfinallyiﬁ‘/@ﬁiy m“&?ffinallyig‘/@ﬁ%r 2,
AT R

EERABETHEL / oS E AN RIEEEER:

try...

except: integer division or modulo by zero
finally...

END

M’fﬁtﬂﬁfﬂ%?ﬂy %%ﬁﬁ‘gﬁﬂﬂ‘y )’E‘éiig‘/@print 'result:’', rz:’%ﬁﬁﬁ'}y exceptHﬂﬂ:ﬁg}%@JZeroDivisionError,
FWHHAT . BIG, finallyiBRBHAT. RE, BEFASRBRELETE.

R OBR2, MPATERINT:

try...
result: 5
finally...
END

HTREHRRE, PillexceptiBRIRALBHAT, EHREinallyWIRE, W—ELXHEHIT (TUEE finallyil
CIDES



PRIETT LI, HERPOZEREZFE, WREETAREENER, MiZEANENexceptiBAMRATE, Bil, LA
ZNexcept RIFHRA FIRE FIHER:

try:

print 'try...'

r =10 / int('a")

print 'result:', r
except ValueError, e:

print 'ValueError:', e
except ZeroDivisionError, e:

print 'ZeroDivisionError:', e
finally:

print 'finally...'
print 'END'

int()E@%ﬁﬁIﬁEé§ﬁﬂtHValueError, FrARATAH— Iexceptﬁﬁ%%ValueError, BArn— Iexceptﬁ%

g%ZeroDivisionErroro

lﬂﬁﬁl‘, ﬂﬂ%&ﬁ%ﬁ%ﬁﬁiy ﬂuﬁexceptiﬁ/@ﬂ{)ﬁﬁbﬂ_ﬁ\else, %&ﬁ%ﬁﬁﬁilﬁy %Qiﬂﬁﬁ‘elseiﬁ’@:

try:
print 'try...'
r =10 / int('a")
print 'result:', r
except ValueError, e:
print 'ValueError:', e
except ZeroDivisionError, e:
print 'ZeroDivisionError:', e

else:

print 'no error!’
finally:

print 'finally...'
print 'END'

Python%%ﬁﬁﬁi‘m%dass, Fﬁﬁm%ﬁ%ﬁ%ﬁ%ﬁEBaseException, Fﬁu&ﬁﬁgexceptwéﬁ%gﬁf%ﬂ@%: Tjﬁﬁﬁ
RIZRBM IR, BIEHFRE—MITR”. .

try:

foo ()

except StandardError, e:
print 'StandardError'

except ValueError, e:
print 'ValueError'

%:/I\exceptﬂ(f@‘m;jﬁgﬁx@J\/alueError, %}ValueError%StandardErrorB@?‘%’é, ﬂﬂ%ﬁ, 11%193’2%— | exceptéﬁjﬁ
RT.

PythonfT A i) 48 R AR & A BaseExcept ionRIRAE M, H MK IRRB Mg AR REXE.

https://docs.python.org/2/library/exceptions. htmifexception-hierarchy

ﬁfﬁtry...exceptﬁﬁ%ﬁ%ﬁiﬁ_ﬁ\gﬁmﬁﬂ‘, MR UBBREZREA, WESnain () Ao (), foo ()
Foar (), &iFoar O HEET, X6, REmain OFHIREIT, HATAALHE:

def foo(s):
return 10 / int(s)

def bar(s):
return foo(s) * 2

def main() :
try:
bar('0")
except StandardError, e:
print 'Error!'
finally:
print 'finally...'


https://docs.python.org/2/library/exceptions.html#exception-hierarchy

WA, AREEFNTRBERT EMRER, ABESENEREMRERMRATLT . ZHE—R, BAKE

d>j’§§try...except...finallyﬂ@ﬂ%iﬁo

VA F HE AR

MR RE AR, Ee—EE LN, BEHPythonf@RESRMHIR, T —MERER, RAEFEFERH. KE
2§err.py:

# err.py:

def foo(s):

return 10 / int(s)

def bar(s):
return foo(s) * 2

def main() :
bar('0")

main ()
AT, GRWT:
$ python err.py

Traceback (most recent call last):
File "err.py", line 11, in <module>

main ()
File "err.py", line 9, in main
bar('0")

File "err.py", line 6, in bar
return foo(s) * 2
File "err.py", line 3, in foo
return 10 / int(s)
ZeroDivisionError: integer division or modulo by zero

HEFEARTE, AHMRSAER RN T . BIEEIREEREAHIRIRE. BRAINEET WS EANHERK
I BR i -

HiRfEREHUT:

Traceback (most recent call last):

BHIFRBRATX R R BRERE B -

24T

File "err.py", line 11, in <module>
main ()

WHnain () BT, EREXMFerr. pyMEITRIG, HERFERENMT:

File "err.py", line 9, in main
bar('0")

i bar ('0") HEET, E1ﬁ@j€1¢err.pymﬁ94f’ﬁ@r 1EJEIZ]7EE'%64'}

File "err.py", line 6, in bar
return foo(s) * 2

J,?\Elj%return foo(s) * ZiX/l\ig‘/FUtH%tBkTy 1ﬁﬁﬁ$%%%ﬁlﬂy %éiﬁi—l:%

File "err.py", line 3, in foo
return 10 / int(s)

JRE Rreturn 10 / int(s)XAMEAIHE T, XEEREAERNESL, EANTHEHITENT :

ZeroDivisionError: integer division or modulo by zero



BRI IR R zeropivisionError, BATHIBT, int(s)jgé?;?%i¥§ﬂj%§’ ﬂa{%int(s)ﬂitjoy EiHHE10 / ol HisE, &
I, WEEIREL.

WRADNHIRGE IR, AR AT LLEPythonffRe 83 R IT BN AR HEAR, ERF RS R T . BRARIATREMIREIR, BT LAE
HHRHERITEIH R, REAERIEE, RN, EEFRSEHRT T .

Python?y B i) 10gging BHR AT LAFEH A 5 D AR IR 15 B«

# err.py
import logging

def foo(s):
return 10 / int(s)

def bar(s):
return foo(s) * 2

def main() :
try:
bar('0")
except StandardError, e:
logging.exception (e)

main ()
print 'END'

Rt RN, EREFITEEERESEREEHIT, HFIEFBE:

$ python err.py
ERROR:root:integer division or modulo by zero
Traceback (most recent call last):
File "err.py", line 12, in main
bar('0")
File "err.py", line 8, in bar
return foo(s) * 2
File "err.py", line 5, in foo
return 10 / int(s)
ZeroDivisionError: integer division or modulo by zero
END

EUME, 1oggingi® T LMEMHRIERE A B, FEFEHE.
bt B R

F AR R class, fIR— MR IRE ZclassH—NEfl. B, #RFAREEFAN, TRA BRI
i, Pythonf A B BB R L RBMEHIR, RATE C%'S HIRHth T LU R

MR E AR, HAREBERE, TLEX—MERKclss, EFEFAARRR, RE, HraiseiBalH — MRS
(7B

# err.py
class FooError (StandardError) :
pass

def foo(s):
n = int(s)
if n==0:
raise FooError ('invalid value: %s'
return 10 / n

PAT, FTLARJEERERBITATA & KR

o©

s)

$ python err.py
Traceback (most recent call last):



__main .FooError: invalid value: 0

REEDERNEA € LRITE SR RER . Rl UEFEPythonD A A B IRER (Hhin
ValueError, TypeError) , &1 Pythony BRI IRER.

BJE, BADRE 7 — MR E 7

# err.py

def foo(s):
n = int(s)
return 10 / n

def bar(s):
try:
return foo(s) * 2
except StandardError, e:
print 'Error!'
raise

def main() :
bar('0")

main ()

FEvar () REH, BATAWCEHRT R, ER, TE—Perrort/i, NEHRBETS raiselBOMMHET, XAHK

A?

H X e R E T AMEBOR, MHASE L. MREREMARER—T, ET/ELER. B2, T AR
AAEMN ZE B ZHE R, FTCl, SiaArrr R4St b, kTR RAE L4,

raiseiﬁ‘/@ﬂn%xﬁg’?ﬁ’ %%E%ﬁﬁ%ﬁﬁﬁmﬁo lﬂﬁﬁl" Eexceptquaise_‘/l\Eﬂ‘Ol', ﬁﬂ%?ﬂ-ﬁ%’éﬂﬂ@%ﬁe%
R T —Fh KA.

try:
10/ 0

except ZeroDivisionError:
raise ValueError ('input error!')

R%%ﬁﬁ%%&i@ﬁ?ﬂnﬂu, 157%, HQK&@E_‘/I\IOError%&ﬁE%K*E:FB(J\/alueErroro
NG

Pyﬂlonlj‘]ﬁﬂﬁtry. ..except... finallyﬁﬁﬂéﬂ‘@%ﬁ‘l‘ﬁﬁ@o H e, ’%%ﬁ%ﬁ‘%:@ﬁiﬁi%ﬁﬁﬁiE‘J’fﬁﬁ—%ﬁiﬁ
7 R B R o

WA D ES AR, EAAERCEMEME IR, B, PZEET SHERTRSI MR, DRER
FAERRR .



TR

B — X ERIFEFBITHIMERAD, EAREL 1%, B2FEMEFRbugEEBIE. AbuRE R, FEHEIR
SEMAE, FRbuRE SR, RIOFTEME HEN, BLBENELEMRY, BETERELE RN, Fik, FE—
BEREERF BT BOREBEbug.
BT REEERER REMorintBW A HENZETHNHKRES:
# err.py
def foo(s):

n = int(s)

print '>>> n = %d' $ n

return 10 / n

def main() :
foo('0")

main ()

PATJE L P A IRATED I AR A -

$ python err.py
>>>n =0
Traceback (most recent call last):

ZeroDivisionError: integer division or modulo by zero

FprintB KK RKREB/MEE, BERTFRIMH Rorine, BITEREIATRELRMER. UL, RIIX
BE M.

Wi 5

NARMprint REGBIBEFERIMTT, HAUAKS (assert) REAN:

# err.py

def foo(s):
n = int (s)
assert n != 0, 'n is zero!'
return 10 / n

def main() :
foo('0")

assert IR B, ﬁﬁiﬁn 1= OMiZRTrue, 7:‘?')1']’ Eﬁﬂ‘]’ﬁ@ﬁdﬂ’%tﬂ%ﬂo
ﬁu%%ﬁ%‘y&y&r aSSGrtig/@j:%ﬁ’%wI'ZHAssertionError:

$ python err.py
Traceback (most recent call last):

AsééétionError: n is zero!
BFPNRBLT FEassert, MprintMBEFAZBE. Aid, J&3hPythonfBBEEEH 7] LA -0 R K assert:

$ python -0 err.py
Traceback (most recent call last):

ZeroDivisionError: integer division or modulo by zero

KRG, IRATLUERTA MassertiBf) 2 MipassKE .

logging

Hprint B N1oggingREBIFHTN, Masserttl, loggingAHbH4ER, 1 EH AT LU H B S0



# err.py
import logging

s '0’
n int (s)

lOggng.info('n = 3d' % n)
print 10 / n

logging.info()iﬁtﬂumﬁ—‘&iﬂio B17, RIBET zerodivisionError, "&ﬁ{fﬁfgﬁm BAEIE?
%%,EmmmlwmmZE%m_ﬁmﬁﬁﬁﬁ=

import logging
logging.basicConfig (level=logging.INFO)

BRRLT

$ python err.py
INFO:root:n = 0
Traceback (most recent call last):
File "err.py", line 8, in <module>
print 10 / n
ZeroDivisionError: integer division or modulo by zero

izgt{%lOggingEgﬁ}ﬂb, ?iftﬁ?ﬁﬁﬂaﬁzﬁiﬁ%ﬁ§ﬁiEﬁé&%U, ??debug, info, warning, error%§IL4\§§%U, EE Ak
%€ level=INFORY, logging.debugitﬂ<iﬂftfﬁiro [F1¥#, $85Flevel=WARNING/G, debug%ﬂinfoiﬁz<iﬂftfﬁiro XEE—
3k, RATCABCL A A RIEAIKE R, AR, )5 %k H AR KE R .

loggingMI A —MFAREL W EKACE, — 515 AR H B AREMTT, Hiconsole X4
pdb
B4R 75 A2 8 3 Pythonf) i Wl aspdb, LBEF RSP TTRizeT, WUBNEFEBITRE. RIGHESTRERF:

# err.py

s = '0"

n = int (s)
print 10 / n

RIER3N:

$ python -m pdb err.py
> /Users/michael/Github/sicp/err.py (2)<module> ()

-> s = "'0"
UZH-n pdofA3N)E, pdbEALE| T —HEHITHRIE-> s = 0" WMATLLREFNRT:
(Pdb) 1

1 # err.py

2 ->s ="0"

3 n = int (s)

4 print 10 / n
[EOF]
N\t n Al LB AT RS :
(Pdb) n

> /Users/michael/Github/sicp/err.py (3)<module> ()
-> n = int(s)

(Pdb) n

> /Users/michael/Github/sicp/err.py (4)<module> ()
-> print 10 / n

TR EER T Uty @p ZRARBELE:

(Pdb) p s
IOI



(Pdb) p n
0

BN SRR, BIHET:

(Pdb) n

ZeroDivisionError: 'integer division or modulo by zero'
> /Users/michael/Github/sicp/err.py (4)<module> ()

-> print 10 / n

(Pdb) g

X APE I pdbfE fr AT IR T AR R ER IR, ERERKMMT, MRE—-TIRE, BEESITREITHME
DA W, BEF, BAVER 57 —FIRETT .

pdb.set_trace()

BA MR Mpdd, ERATERDIIT, BATA T Einport pdb, RJE, FERTHEHHKIHITH—
4\pdb.set_trace()y AT LA B — AN A

# err.py
import pdb

s o'

n int (s)

pdb.set trace() # BITHXELBEZNEE
print 10 / n

BTG, BFSBE3fEpdb. set_trace () EFHFBEApdIARIAE, AUAGS BEERE, RF MM HELET:

$ python err.py
> /Users/michael/Github/sicp/err.py (7)<module> ()
-> print 10 / n
(Pdb) p n
0
(Pdb) c
Traceback (most recent call last):
File "err.py", line 7, in <module>
print 10 / n
ZeroDivisionError: integer division or modulo by zero

BN REEEEISpdbE P ARARERERRE, HHERARHE.

IDE

WMRBELERFEEN S BPHIT, BFE—AXFRIKXEERIDE. B i B i Python IDEA PyCharm:
http//www.jetbrains.comy/pycharny

41, Eclipsein_kpydevis 4 4 v] BL IR Pythonf2 ¥ «

AN

SEFREENFEEL TR, BFEESUERREARZINREREZT, RBGFIITHEDRERAREHIT, X
%, MFEERRKT .

HRMIDERIRER LB TTE, HERERSK, logengd 2 &M%,


http://www.jetbrains.com/pycharm/
http://eclipse.org/
http://pydev.org/

L L)

YRR 3L PRIKEH FF & (TDD: Test-Driven Development) , 7GR HASFE 4 o
BT R AR — MR, — AN RRBERE — AN SR BEAT IE B PR IR IR A
EL AN B abs (), BATRT AR S H LLUF LA A B -

1 SMINIEH, i, 1.2, 0.99, HIRHREMESHNAF;

2. WAAE, Hdn-1. -1.20 -0.99, HARRREME SR

3. o, HIFFRE o;

4. BINIEBMERR, HiNones [1v (), BRI TypeError.
£ _EE AR E — MR R B, R AN B TR .

R BT B, WRRATIRKIX A BB IEH TIE. mRATIKAEY, EARBAbug, EARRKF4H
AARIEH, B2, BEEEFETHKGESET.

BTREEERHABR? MR abs ) MBI T B, RFEFBE—ERTR, mREL, WA
KB SN abs () REURE KT RERE W, WRURAED, RARNKEBEERETAN -8, EaBuil,
BEasil.

XA DA 9 R B T R AR B KB 3 AE B R AR — AN P B AT AR & BATBOTH IR Bl . 2R RAZ B B
1%, AT DAAROKAR BE s CRUE A ERAT 9598 R IE A T o

ARG E —Ppictd, XANRKATAMaice—B, ERACUEL BRI H, FERBE T X

>>> d = Dict(a=1l, b=2)
>>> d['a']

1

>>> d.a

1

mydict.pyfRRBII T :
class Dict(dict):

def init (self, **kw):
super (Dict, self). init (**kw)

def getattr (self, key):
try:
return self[key]
except KeyError:
raise AttributeError (r"'Dict' object has no attribute '$s'" % key)

def  setattr (self, key, value):
self [key] = value

AT HE BTN, RATFEETI APythonE H HunittestBR, FBEnydict test.pyHllT:

import unittest
from mydict import Dict
class TestDict (unittest.TestCase) :

def test init(self):
d = Dict(a=1l, b='test')
self.assertEquals(d.a, 1)
self.assertEquals(d.b, 'test')
self.assertTrue (isinstance (d, dict))



def test key(self):
d = Dict()
d['key'] = 'value'
self.assertEquals (d.key, 'value')
def test attr(self):
d = Dict()
d.key = 'value'

self.assertTrue('key' in d)
'1’

self.assertEquals (d['key 'value')

def test keyerror (self):
d = Dict ()
with self.assertRaises (KeyError) :
value = d['empty']
def test attrerror(self):
d = Dict ()

with self.assertRaises (AttributeError) :
value = d.empty

mERTNRAN, BINTERES —MIKLE, Munittest.TestCasedk&Ko

Plrest FFRHITERRIIRTIE, BLhrest LM TEAE N AR RETTIE, WK RHEA SBHAT .

WG R AMTRERES —Nrest_xxx () FE. HTFunittest.TestCaseiRft TREZ N BHIFKMANW, RIMTRTERA
XL AT S5t R B R BRAVTIER . B RS M RassertEquals ()

self.assertEquals(abs(-1), 1) # WMiSRBREMERE1HES

FH—FEZENE S BRI T € XA Eror, HAEE G empty ' 1 VT MIAFE R keylt, Wi E SWtikeyError:

with self.assertRaises (KeyError) :
value = d['empty']

ﬁﬁﬁﬁiid.emptyiﬁﬁﬂﬂ<¥?ZEE@keyﬁT, BATAFRFM B At tributeError:

with self.assertRaises (AttributeError) :
value = d.empty

BAT BT
— BB R, BATHATLUEAT Builik. REEKETHT R Enydict test.pyKI&JEIMN_EMATA:

if name == "' main ':

unittest.main ()
XEER AT LU nydict test.py 4 H#IE % Kipythonf{l A2 47 :
$ python mydict test.py
F—FEE R TEREMSTETSH n unittest HEIBITHRITIRA:

$ python -m unittest mydict test

Ran 5 tests in 0.000s

OK

XREFERBEE, B U —RMBIETREETIK, HH, HMREZTATAZRESTZEHETIR.
setUp5 tearDown

A AFE BTl R 5 PNk B setup () MltearDown () 7. XBANER S HITES A — NIRRT 28815 2 308



AT

setUp () Mtearpown () FIEAH AFWR? BARIRKIN AT Z)E3)— M EEEE, XN, AT setup () 7k EEHE
FE, fEtearDown () TIEHRAEAEE, XiE, NBERMNURTTES EZARR KA.

class TestDict (unittest.TestCase):

def setUp (self):
print 'setUp...'

def tearDown (self):
print 'tearDown...'

A BKETHRE RS MR ERAER B ST Hsetup. .. Mteardown. . ..
NG

BT A RO RAREA R F R AT A, RARREMREEEORIE.
BTN B EE S A RMAL S DR FENRE,

BT EEE R, DR RE SR, B2 WK 55 5 H bug.
BUAEN T HAAERERFREAbET , ERNEERERFEEHbug



» M2 »
e =t
WRIRE P2 Pythonf) B 7 3C8Y, A LLE BB £ U ERA 2~ HIARIS. thinretE st w1 1B £ Bl

>>> import re

>>> m = re.search(' (?<=abc)def', 'abcdef')
>>> m.group (0)

'def!

A DB IX L8 B AT 7E Pythonf) 32 B XA TR I PAT, G555 308 KR AR B R ) — B,

RERESHMBATASEERES, R, H—STARANERIE. BRXEALA G H A LU 1R E#IZ
17, Mo, WA U ASIPAT SR KX AR e ?

ERREHER .
BRI E TR, WRE EIXFRTER:

def abs(n):

[N

Function to get absolute value of number.
Example:

>>> abs (1)
1
>>> abs (-1)
1
>>> abs (0)
0

[N

return n if n >= 0 else (-n)

6 5 B B b 75 VR BR B TR P 2 R B S R B A A
FH, Python BRI (doctest) HEHRAT LA B B4R BUERE A fIARRD HE30AT TR -

doctest™ #% 1% [ PythonsZ B3\ A 1T BB AR By R AWT I RS R B IEH . REWKRFEHORME, WM. . Rxt
18] — R BUF N B o

iEBATTA doctestoR M A _E K 4a 5 HIDi ct 2

class Dict(dict):

[N

Simple dict but also support access as x.y style.

>>> dl =
>>> dl['x
>>> dl.x
100

>>> dl.y = 200

>>> dl['y']

200

>>> d2 = Dict(a=1l, b=2, c='3")

>>> d2.c

'3'

>>> d2['empty']

Traceback (most recent call last):

KeyError: 'empty'
>>> d2.empty
Traceback (most recent call last):

AttributeError: 'Dict' object has no attribute 'empty'

[N

def init (self, **kw):


https://docs.python.org/2/library/re.html

super (Dict, self). init (**kw)

def getattr (self, key):
try:
return self[key]
except KeyError:
raise AttributeError (r"'Dict' object has no attribute '%s'" % key)

def  setattr (self, key, value):
self [key] = value

if name ==' main ':

import doctest
doctest.testmod ()

ﬁ;ffpython mydict.py:
$ python mydict.py

H ok MR . XEARMNRS KdoctestETH R EMK . ARBFA B, HWIE  getattr () HEEER, B
BT SRS
$ python mydict.py
Ak Ak hkh kA hkhkh kA hhkhh A hkhkhhrAhhkhhhhhkhhrhkhkhkhhhkhkhhkhhkhkhhkrhkhkhhkrhkhkhdrhhkhkdkrhkhhkhkxk*x
File "mydict.py", line 7, in main .Dict
Failed example:
dl.x

Exception raised:
Traceback (most recent call last):

AttributeError: 'Dict' object has no attribute 'x'
Ak Ak hkhk kA hkhkhh A hhkhh Ak kA hh Ak hkhhhhhkhhkhhhkhhhhkhkhhkhhkhkhhkhhkhkhkkhkhhkhkhkhrhkhkhkdrhhhkhkxk*x

File "mydict.py", line 13, in main .Dict
Failed example:

d2.c
Exception raised:

Traceback (most recent call last):

AttributeError: 'Dict' object has no attribute 'c'
Ak Ak hkhkhk kA hhkhh A hhkhh A hhkhkh A hhkhhhhhkhhkhhhkhkhhhkhkhhkrhkhkhkhkrhkhkhkhkrhkhkhkdrhkhkhkdrhkhhkhxk*x

ERIBREHTRE. YERIEE AR, doctesthE#IAT. RBEEMGLSITBITH, FHfTdoctest. FTrLA, RibiHL
doctest&7E JEMIRIA T F AT .

INGE

doctestdEEFH, AMERCARRIAR, Ev LEEEANRRRE. BiIdEECAE R TR, el E 3 & doctestf
R K. BHAESCHRE, FRHE R T doctest.



10w 2

IO7EHH SR IR Inpu/Output, AL A AT . o1 TALFAVE (T IR RAE 7o LB, i CPUIAM BRI H 4%
DRIT, B REBIRA BNy, B NS, REEIOKD.

ELAPRIT T R BT 4%, Vi HRE T, P AR P B 7 Z il P TOSRBUE IR M M T . S8 8 e S RIS IR S H
RARS, SFERBEERTMHIML, XASERESNESE, MOuput, BE/EFTRRSJIEMIURER, XA 3h1E
RMSME AR, Minput. BTEA, EF, B 5ERIO%RIESA InputiOutput i MR .. URBHE RAH—AKI1H
O, bt MEESLEBCCHBINAE, R EpuiiE, kiR, BHESIMECHR, AR —MOuputiRit.

042, Stream (i) R—MEEZEMME, TLEREZRK—KE, FEMRREKERKK, HERRARR
3. Input Streamift 2 HHE MAME (BERE. W2 WA FE, Output Streamiplh 2448 M FF IR BISME % o X T30 30 9 TR
P, WS FRRS & 2 M 2D FERIWRKE, AT CIBRRERBEE, SRR .

BT CPUM A 77 (3 B % 5 T MBI E, BA, fEIO%AE, MUfF/EE B ™ EALECH) . 240 7K, b
MEIE100MIIBEE 5 A AL, CPU%IH 100MAYEEE R FE0.0180, FREAZERWIX 100MBIETRRFEEIR, B4
T ? P INE:

FE—FRECPULE, UMAEEFEEMNTESNRE, S100MHYEBIEA 0GB NS, BESETIUT, XMEARK
AF¥HI0;

A—MITERCPUAESR, RAREGFEE, “GEREE, &R, REETHNEELT”, T, FEMAHETLLA
BEHIT, RFEXFRARPIO,

FB R RS X FBME T REEFIOWITHE R . IFHREELT RE, RERMNE”, RFEREFRKR, WHAE,
WEEIY, FEESHH, TRRSAURG IS 75708, EINEHEERY, XERRFIO0.

RUERANDE”, BR5REVRIR, WEFEESDH, RATULEERY, FMHET, BABEBEMER, XHEURETULZ
EFHHEE GERYD , ZRRPIO,

AR, FRHRPIOREEEFERSEZEZETEFIO, ERRFPIONGREARRERMER. BEE, RAMEH2
I BB AR DR T, TBARE T BB A AR WRERS REE KRR, XREREX, WRKRSRE
BEEMR, RRAEAMEMEETFIL, XRRAEK. 82, RPIONEREREHTRAPIO.

BAFIOKI Be N H0 R M BME R AR, F—FREESHSLRERARBREHECEOBIGERTTEMEA, Pythonth
AlAh . BATTJE H 2 W4 HE PythonfI IO 24 1

ER, AENIOREHRFASHEN, RPIOMTREREKRT, J5EYW ARG SREF IR BATETL.



» ‘E#;.'__’
x5
B X R B WAIOEAE . Python B TR 5 XM R E, FEMCERH#EM.

BEEMET, BRAVGBAT T, EHE LIRS CHRIIRER mRERARREK, IRBERESRFEENE
FHZREER, T, REXHREERRIERRITH XN R CEEROH#RRT) » RE, BERER
SIRBEI R O NXA SN SR R RO, BB ARN AR (B .

BICH
BB SO HOBRITFF — A SO R, AT PythonPy B flopen () BT, A NSHEA RIARRT

>>> f = open('/Users/michael/test.txt', 'r'")
WRFFTRRNEE, X, BATBRINHIT I T — A3
WRSMHARFELE, open () BB ESIH — AN 1oError 45 IR, 3 B4 HERIEAEA RGBS FRR A FE:

>>> f=open ('/Users/michael/notfound.txt', 'r'")
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
IOError: [Errno 2] No such file or directory: '/Users/michael/notfound.txt’

WRSTAHATIF R, TR, W read 0 ER U—RERBOH S AR, PythonfE WA ZEINFF, H— st
IR

>>> f.read()
'Hello, world!'

BJa— B R MM close ) TIERMIN M. UHFEMTERELHRA, FAXMENRE HHRERENRE, FHRER
28 [F)— I 1R RE T JF IR SO B th R A FR )«

>>> f.close()

HF X REREA = 10rrror, —BE W4, BHEME.close VEIASHA. Fibl, ATHRIELLRET B
iETﬁﬂi’.?%l?ﬂjtﬁiy ﬁzﬁ]ﬂuﬁﬁﬁtry finallyﬂéif)ﬁ[:

try:
f = open('/path/to/file', 'r'")
print f.read()
finally:
if f:
f.close()

ERFREX2FERAEKRED, Lk, Python3| N T witniBA)RHZHFH RN close () TTiE:

with open('/path/to/file', 'r') as f:
print f.read()

XA ERtry ... finallye—#HK, ERRBEERE, FEASUIEH. close () Hik.

Wl read ) &—RMRBOHR AT NS, MBEXHEI0G, NERET, U, BEEKEL, TUREH
Fread (size) ik, BIRBRZERINsizeNMFHHNE. B, AR readline ) AR —ITHNE, &
Freadlines () —KIEBTE WA HIETRE1ist. Ftk, ERESTEREELRH.

WERHRA, read ) —IRMIREEFE; WRAEHEXH KD, REPEAread (size) lLBERE; WERERREX
?#, Uﬁfﬁreadlines()ﬁ%j?ﬁﬁ:

for line in f.readlines():

print (line.strip()) # KB '\n' M

file-like Object



Bopen () BBUR B HIXFPH N read () HERIXT R, 7EPythonF ZiFk Afile-like Object. B T filesl, iERI AR N FHIFEH
W, MR, HEXRFE. fle-lke ObjectNERMFFERGEA, REFAreaa () HIEMIT.

StringToHt &1 N 77 B & i file-like Object, # FfE IR 20t .
-y s

B T UF BN R R BOCA SO, I HRASCIGR I SCASCF . BB —# B3, A S,
A oo BERITIF SCAF R AT -

>>> f = open('/Users/michael/test.jpg', 'rb')
>>> f.read()

"\xff\xd8\xff\xel\x00\x18Exif\x00\x00..." # FTABHHIRRWEN

R

BRI ASCIIG R SCA SO, B AU =BT IF, FEARRD. o GRK ARG SOk
>>> f = open('/Users/michael/gbk.txt', 'rb')

>>> u
>>> u
u'\u6d4b\u8bd5"'
>>> print u

K

WRFIRARX A F A FHRMGHHRT (BRFERBREE, MRS S S B 3K SR E X BIE T R
%) , PythoniZ#Rft T —codecs BEHRH BATE L MRS B B H#4TS, H#EEHE H unicode:

f.read () .decode ('gbk"')

import codecs
with codecs.open ('/Users/michael/gbk.txt', 'r', 'gbk') as f:
f.read() # u'\u6d4b\u8bd5'

53 H
BICARECMR— R, M~ X R oen O MME, MR AFRIRRF 1w B o TR T A EUS ZHEHISCM

>>> f = open('/Users/michael/test.txt', 'w')
>>> f.write('Hello, world!")
>>> f.close()

PRAT AR B A write O RBAIE, HRZSVBEREMH . close () REXMXM:. URINB R, BIEREFEASLT
ZIEHHE SN, TRABBINGFEAER, THNHEEEBEBEN. REHEMclose ) HERN, BERZFRIEER
BEEANFEEEMENER., SitAHclose VHMEREHETHRRABE T —Ho 2, MTHERT. AT, &£

Fwithiga) RELRK::

with open ('/Users/michael/test.txt', 'w') as f:
f.write('Hello, world!")

%EA%E%EE’JSEZISSWF, i%&ﬁ’ﬁicodecsﬂ‘]ﬂ?m, 5 Aunicode, Hﬂcodecsﬁ@%ﬁﬁﬁ%i%ﬁ@o
NG
FEPythonH, S 28T open () BREET FF B STHEXS RTERHT o (8 FwichiB A BRAE SCTFTOR AN S 1



BAESCF A H 3

WRBMERAMESME . B, WTUEGST TEHRARMERERBEOEM SRR Willdir, pFdrd.
0 R BLAE PythonfR 7 AT IX L8 B FRISCMF I BRI E 2702 HSLBRfE RARHI S REM BN T HRMERGRMIE DR, Pythony Bifjos skt o] LB B #RAE RA RPN E O &R
#.

T PythonZZ B XA 4T, BATREH W FH o ARIREN HE A T B -

>>> import os
>>> os.name # RERZLT
'posix"

W Rposix, W RLRLinuxs UnixBlvac 05 %, WHREnt, BRwindowsRE.

AR RGME D, T L unane () B3

>>> os.uname ()
('Darwin', 'iMac.local', '13.3.0', 'Darwin Kernel Version 13.3.0: Tue Jun 3 21:27:35 PDT 2014; root:xnu-2422.110.17~1/RELEASE X86_64', 'x86_64")

E Buname () BREE Windows EARHRGE, R, osHEHHRELL R HOR BRIRIE R G RI
HEER
FERMER G E L HE R, 2WRFEos. environX Naictd, WUHEEHE:

>>> os.environ
{'VERSIONER_PYTHON_PREFER 32 _BIT': 'no', 'TERM_PROGRAM VERSION': '326', 'LOGNAME': 'michael', 'USER': 'michael', 'PATH': '/usr/bin:/bin:/usr/sbin:/sbin:/usr/local/bin:

BERBEANFIRZENME, T os. getenv () BHL:

>>> os.getenv ('PATH')
'/usr/bin:/bin:/usr/sbin:/sbin:/usr/local/bin:/opt/X11/bin:/usr/local/mysql/bin'

BAESCHRE R

BRAE SR H RO B — 3 T AR os B, — 3BT os . pathiitheh, X—SEER—T. HF. Q@M E R LLIX M-
# BE YT E R A

>>> os.path.abspath('.")

'/Users/michael’

# EEANERTaR—AHAR,

# ERIEH E R RRERR R

>>> os.path.join('/Users/michael’, 'testdir')
' /Users/michael/testdir'

# REMR—AHER:

>>> os.mkdir ('/Users/michael/testdir")

# ME—AER:

>>> os.rmdir ('/Users/michael/testdir')

EHNBEER—AN, FEEEHFRFS, MEBidos.path. join () BEL, KRR LUIEHALE R FIRIE R HESBAF . ELinx/Uni/Mac R, os.path.join () 38 BIXAE 2 FF 88«
part-1/part-2

T Windows T £ 18 [B1 X (¥ 52 75 8 «

part-1\part-2

IR, EiRSBREN, WAREEERFRFRFS, ME@dos. path.split () BE, XHERLHE—MBREIRSNFH RS, B3 BRRERI M BRI 4

>>> os.path.split ('/Users/michael/testdir/file.txt")
('/Users/michael/testdir', 'file.txt"')

os.path.splitext () A] B\ELBEAL R BISCHY R4, REEHEIEH 5 (E:

>>> os.path.splitext ('/path/to/file.txt")
('/path/to/file', '.txt')

KA. FBEEREFAER BRSO ERLAELE, ENRXNFERETHRE.
IR THE R BE LI ERTHE —rest. exe -

# XX EME:

>>> os.rename ('test.txt', 'test.py')

i M SO -

>>> os.remove ('test.py')

(BRSSO B R BUE IR os BB P AFETE | SRR IS I e i R fE R ARG R G A . Bk b, BATEN E—WHiE S LR E ], AP RS 5RE MG,
FIBM R shut i BBRIBBE T copyrile O MRS REF BIEshuti BB R BB Z LHRE, BN B MR RN T .

BJGEEE WTH FIPythonff R RS WE M. HEINRRATESIH L3T B R THPTE B, RBEE—TRE:

>>> [x for x in os.listdir('.') if os.path.isdir(x)]
['.lein', '.local', '.m2', '.npm', '.ssh', '.Trash', '.vim', 'Adlm', 'Applications', 'Desktop', ...]

EHIH TR B .oy XM, R E—ATARB:

>>> [x for x in os.listdir('.') if os.path.isfile(x) and os.path.splitext(x) [1]=='.py']
['apis.py', 'config.py', 'models.py', 'pymonitor.py', 'test_db.py', 'urls.py', 'wsgiapp.py']
RARAEH FiE?

NG

Pythoni¥os s 35 T B Mk RAM H RASCA M, ZIERXERHE KB T, HH#Eos. pacntiiBhh.
%3): fE— A scarch(s) WRE, BEFELUH HFUL LM HRHMHEFER TERXMGABEREFRHENICH, HITOHTHEER:

$ python search.py test
unit_test.log

py/test.py

py/test_os.py
my/logs/unit-test-result.txt






Fr-54k.

ERFETHIRET, IENZREHRENSFT, i, &X—dit:

d = dict (name='Bob', age=20, score=88)

AR E SRR, tiitnaneBf i1l , ER—BEBFER, TEMGHAKNAFEREERERZETE. mRE
FIREBUER i1l FREEI#AE £, TREHRSITERF, ZREXEHHEUNA Bob'.

BATIER B NN AE AR R AT B AR S SRR AR 2 554k, ZEPythont Ml pickling, 7EHAhiE S MR A
serialization, marshalling, flattening®%%, #F2&—ANRE.

Fole G, ST LEERIILE N A SRS, &M% mEm MpLes L.
Rk, EREANBTNFIILEIN RER D N REIRZRFFIL, Blunpickling.

PythondR Bt MEIRLIFFIN: crickleMpickle. X AMRINGER —FEH, XAETFcrickleRCIEETEN, &
E{fky pickleﬁ%?ﬁpyﬂmnzgﬁg’ ﬁEE{ﬁ%, EEcStringIofﬂStringIO_‘4\ﬁﬁﬂio Fﬁﬁgﬁjﬂ%’ 5E§§ﬁ£$%)\cPickle, ﬂﬂﬁggi
e, F@E%)\pickle:

try:

import cPickle as pickle
except ImportError:

import pickle

B, BRNFAE AN RFFIMHFEA A

>>> d = dict (name='Bob', age=20, score=88)
>>> pickle.dumps (d)
" (dp0\nS'age'\npl\nI20\nsS'score'\np2\nI88\nsS'name'\np3\nS'Bob'\npd\ns."

pickle.dumps () HEEERN RFIUR—Astr, RE, BT BRI seSANCH. BFEH R~
pickle.dump () BEIEN R P FI G 5 N —Mile-like Object:

>>> f = open('dump.txt', 'wb')
>>> pickle.dump (d, f)
>>> f.close()

FEHE S AKaunp. cxt 30, —HEELL/ERAR, XLHRPythonfRIFHIN RN HE R .

HURANEIES RNERZR BN ER, TOUEEAFER—Astr, REMpickle.loads ) HIERFFIMLEXTS, AT
H#fpickle.load () FIEM—Afile-like Object PEHBERFHIUHITHR . FATIT I 5B —A Pythondr &17 K & F 511k
R R AZ BT ST B :

>>> f = open('dump.txt', 'rb')
>>> d = pickle.load(f)
>>> f.close()

>>> d
{'age': 20, 'score': 88, 'name': 'Bob'}
BRNAENERT !

4R, BANREMERNZERTEEMFHRXNER, EMNRRATHATD.

Picklef 5] AN T A F A 4w A2 18 5 80 M SI40 I — ¢, iR E R B8 TPython, I B W BEAS AR A i) Pythonds b #R
AR, Bk, REEHPicklefRFARLEANEZENHYE, FNREIIMRFIIMERR,
JSON

WMARBMNBAEANFRIEE S ZAEEN R, RLIEN R FIUARHERK, XML, EEFRITERFIINA
JSON, B NISONE R IR A —ANF/F 8, WABHHEIE SR, tn] U7 (8 Hhrr i 2 s B @t P 48 1% 50
JSONMMURARAERE S, F B EEXMLER, 10 H 7T UL E 7 WebTU I 328, JEH 758



JSONZR R f %t Gk R A 1 i JavaScripti 5 B &, JSONAPythont B ) #HE R B R4 T «

JSONZE R PythonZs %Y
0 dict
[ list

"string"  'str'Blu'unicode’
1234.56  int&Hfloat
true/false  True/False

null None

Python B [#5 son 424t T I % 58 B I Pythontf R B|JSON#E R #e . A EF WA 8 Pythontf R B — A
JSON:

>>> import json

>>> d = dict(name='Bob', age=20, score=88)
>>> json.dumps (d)

'{"age": 20, "score": 88, "name": "Bob"}'

dumps () FVEIRE—Astr, NERERERISON. KUK, dump () FIERTPLEBELISONE A —Afile-like

Objecto

EIEISONX 75k APythontt B, F1oads () BE X RLHI 10ad () 1%, BIETEISONKIZRFE RFFIN, EHEMrile-
like Object FIEEUFRF & I K FFIL:

>>> json_str = '{"age": 20, "score": 88, "name": "Bob"}'

>>> json.loads (json_str)

{u'age': 20, u'score': 88, u'name': u'Bob'}

BF—RBEER, BERFHINFINEZRFREN RN RunicodeM A str. BT ISONFRHEM & ISONGwAYS 2
UTF-8, Fﬁ' u&ﬂ]:&%ﬁ%mmﬂﬁﬁp}ﬂmnmStrﬁunicode—%JSONﬂg?ﬁ%Zrﬂ%ﬁ%o

JSONi3 B

Pythonf¥jaict W R AT LEEFFMAISONKI (3, Aid, BREEE, RIATEERHclassERNR, HUE
SLStudentgﬁr ﬁﬁﬁ%F?Eﬂit:

import json
class Student (object) :
def init (self, name, age, score):
self.name = name
self.age = age
self.score = score

s = Student ('Bob', 20, 88)
print (json.dumps (s))

BTG, ENBEEMB R —ATypeError:
Traceback (most recent call last):

TypeError: < main .Student object at 0x1l0aabef50> is not JSON serializable

HR B IR B & student X RA R — AT F 54 ISONHI X 52 o
WRE c1ass I SEFIN RETLIEF I AISON, XEENGH !

A, BAMFHEE dumps ) TTENSHFIR, WTLRH, BT HE DML ZHSL, dumps () TIEERME T — KM
KA E S

httpsv/docs.python.org/2/library/json. htmi#json.dumps


https://docs.python.org/2/library/json.html#json.dumps

XA ESHUR R AL RATR E HISONFFIML . 7 TH IS Z BT A student KRB F FI4LHISON, 2 FH ABRINE
WT, dumps () FFEEAHITE T student SEHIZE A —NISONK (1 5 5.
ik defaul L RIBEE — AN BB — N FHINISONKIX R, BITRFENstudentEIIE—NMERRE, B
ERB LB EET .
def student2dict(std):
return {
'name': std.name,
'age': std.age,
'score': std.score

}

print (json.dumps (s, default=student2dict))

X, Student'ggfﬁﬂﬁf’l‘:?ﬁstudentZdict()&ﬁ%ﬁﬁidict, SR I B R 7 5146 9 ISON.
Ak, FTRWBIBEI—TeacherKMILH, HBFEEIEFFIINISON, EATAT M, AR classHILET

HNdict:
print (json.dumps (s, default=lambda obj: obj. dict ))

U@ H classHISEBIEA —A_ aice JBYE, BRME—Adict, FARFELGIZE. hBEDOHBIS, Hing X
Tislotsiﬂﬁc]asso

FIREHERE, WRBATEILISONRFIMLA— N student W REH, loads ) FEE FEHRE —aict R, RE, &
(REEDIN B(]obj ectfhookgl%lﬁ T dictE B N student SLH:

def dict2student(d):
return Student (d['name'], d['age'], d['score'])

json_str = '{"age": 20, "score": 88, "name": "Bob"}'
print (json.loads (json_str, object hook=dictZstudent))

BATERWT:

<_main__.Student object at 0x10cd3cl90>

ITENH R R P 5L student SEBIRT K

NG

Pythoni® & 47 & I F AR R R pickie, EWRERFIUBMBEEM . RS Webtn, BUATUMEM jsonfiik,
jsonfEHR M dumps () Mlloads () R E XAEHIFHEOK M. JRNEHAN, AFTEEA-ANDLAKSH. H

&2, HBOAFFLEUR 7 FIRLE AN R BATHIZRES, BA1AT DAE N 2 K95 HOR e il 7 514 BUR 7 5146 KA
W, BEfETEOMBESM, BT RS YRR RS



BEFR AR TR

REEZEHTHRE, WARBRERGLITMac OS X, UNIX, Liux, Windows®, #&XR“SESMBRIERS.
Ham“ZE5Me? fRm, RERERATURNEZTZMES. TNLT, R—UERNKESE LW, —aER
MP3, —iAfE FiWordiEfElk, XHMRZES, ELRAMNAEIMEFIELEIT. EHRBESEHMER & RN IET
%, AREHLEAERMC.

WE, ZBRCPUBELEHERT, HE, BMETENEECPU, WAILITEES . BT CPUPAT DR IR AT
1, M2, BECPUREARITZAEFHINE?

ERMEBRERARMUESTMESZERIT, EF5IIAT0.018, THRBIES2, FEF2HUT0.018, BIHHRIES3, #
70018, ZXEREWT T 5. RELE, BMEFHEZENITH, ER, HTFCPURPITHERELERKRT,
BATRE AR T AE 55 HRAE R B ST — %

HIERHTHTZEF ARESHZCPULLI, HE, HTEFHEZZL TCPUKKLEE, Ul BERGHS
H3NEM S SR IIAE BT MO AT .

T ERAERGRY, —MESHRE— AR (Process) , HLINFTHF— AW RS R B S — AW SRR, T —MD
HARBH T —MNMEEAHRE, THHMCEARRES T HMNCERRRE, ITH—AWordst /530 T — A Wordi# 2 .

FURBEA RN T 4%, WnWord, EWLRNBTITT. HERE. THEEE. £ HBRENE, ZRN
TE2HE, RFERNESITZ2NTES” RITEHEA XL TEZTRALE (Thread) .

HTEMHEESET—fE, b, —AHBEELF-NERE. SR, BWordkMERIHET UF SN LE, £
MEEAURN AT, SEENPTTANSHER KK, WRIBRERRESANEBEZ MPET#R, LA EE
WAL EEBIT, FERREFENHIT—F. ZR, REMFANITZERETESKCPUL W RELH.

BATEE 4 S B FTA KIPythonf2 7, R PAT RAEFHIHEE, WP AE —NEE. WRBNZEFRNPITZMESE
ATP?

PR T R
—MEBEHZNERE, SIEERRRA-NEE, B2 NRETU-RIITEZMES
BARE—MITERBH—AHE, £ NHBABIHIZILE, XM, SARBEHRTU—RIITESMES .

LREFHE=MTTE, RRBEHZAN R, FMHEREHZNEE, ZIRANITRESRES T, SRR
BRI, LBMBEARHA.
BE—THE, 2ESHEIEIMIT:

o ZHEEN;

o BLEHA;

o ZHB+BLERA,
RN AT ZAMMEFEE S MEF ZHHF AR EA KEKE, TETEMLEGEMNA, A, £51BHAEEERFES2
SRUE A RRMEEIAT, AR, ESIMEFAARARPIAT, UL, SHBEMDEENEF R REERE S TR
RIS 1 AR AR MR -
FARRER, WAEE U, FAREABD, RNEAEREELES. BR, ARENEKE, BAZEFEAER
7. BAAERM EERE, ROAH - ANRERBM, 5 NRERECEH, BN, RLESLIKIERR 8 IEN
BB BEH S M, B I SR B, X ERRITH.

PythonBESZ FF £ 72, NXFLLME, RIS RMASRTXMMZELER.
NG
SRERB/DIPITRT, MHBHEDS -DLRBEAR. WAAZEENLRE, TehRERARE, BFEHOIRER



A ARMRHAT, PAT KIS
ZHBMEZEENEFY LIRS . SUELZENHE, RERRESR.



E ik PythonfEFF LB Z #EF2 (multiprocessing) , BATISE T #EEEIE RG AR IR,
Unix/Linux#EE RARMEE T — N rork ) RAWH, BIEERK. HFEWREOAH, WH—K, BE—K, HRtork(H
A—&, BEBHK, FARERGANELRHE FRAGER) EH T —h RAFHE) , RE, SAEHE
MFHFENIRE,

THBEKZERE 0, TAHBIRETFHENID, XAFEMKEER, —MRHERT UorktHRZ TR, L, HEE
WTFEANTHERKID, WF#HERTERMgetppia ) AT LEBRBEKID,

Pythonfjos it 3 T MR A WA, HAm B rork, W LAFEPythonf2 7 H A BIE T A2 :

# multiprocessing.py
import os

print 'Process (%s) start...' $ os.getpid()
pid = os.fork()
if pid==0:

print 'I am child process (%s) and my parent is %s.' % (os.getpid(), os.getppid())
else:
print 'I (%s) Jjust created a child process (%s).' % (os.getpid(), pid)

BATERWT:

Process (876) start...
I (876) just created a child process (877).
I am child process (877) and my parent is 876.

BT Windows# A forkiiF, LKA AEWindows EFEVEZAT. BT MacR4RETBSD (Unixif—H) W&, BT
P, fEMac Mg REA A, #E#H KK FHMac¥Python!

BT forkfifl, —MAREERBIHES BT LU B — TR E IS, F WK ApachefiR 55 48t 2 f LR
WU O, 8555 AThtpiE R, Bifork 73R R AL BT A httpi R

multiprocessing

WMRIRITH RS 2 HBENRSERF, Univ/LinecG 582 EFAIERE. BT WindowsBH forkii A, XEiE 7 Windows_E 6%
FiPythong & 2 12 K2 T

HFPythonZEF &1, BRBMZEB—NMEFENZSHEIFF. nultiprocessingE R R E T & RA N 2 HEE
B,

multiprocessingfRBRIEM T — PN pProcessRREF—NHEXN R, THHH FEST B —NTFHEHFSEFELER:

from multiprocessing import Process
import os

# FRHBEITIARG
def run proc(name) :
print 'Run child process %s (%s)...' % (name, os.getpid())

if name ==' main ':
print 'Parent process %s.' % os.getpid()
p = Process(target=run proc, args=('test',))
print 'Process will start.'
p.start ()
p.join()
print 'Process end.'

PATERIT -

Parent process 928.
Process will start.



Run child process test (929)...
Process end.

SR FRHEN, REEEAN—IPITRBENRBENSE, BB A rrocessEHl, Hstart () HERED), XFEAIRFERE
b fork () BB,

Join () HYER SR FHBEEREFEREE T, BEHATHERNFL.
Pool
WREBKENTF#HE, U ABERR T M ECIE FHE:

from multiprocessing import Pool
import os, time, random

def long time task(name):
print 'Run task %s (%s)...' $ (name, os.getpid())
start = time.time ()
time.sleep (random.random() * 3)
end = time.time ()
print 'Task %s runs $%$0.2f seconds.' $ (name, (end - start))

if name ==' main ':
print 'Parent process %s.' % os.getpid()
p = Pool()

for i in range(5):

p.apply async(long time task, args=(i,))
print 'Waiting for all subprocesses done...'
p.close()
p.join()
print 'All subprocesses done.'

PATERIT -

Parent process 669.
Waiting for all subprocesses done...

Run task 0 (671)...
Run task 1 (672)...
Run task 2 (673)...
Run task 3 (674).

Task 2 runs 0.14 seconds.
Run task 4 (673)...

Task 1 runs 0.27 seconds.
Task 3 runs 0.86 seconds.
Task 0 runs 1.41 seconds.
Task 4 runs 1.91 seconds.
All subprocesses done.

(MET AT

XﬁPoolXﬁﬁiﬁﬁﬁﬁjoin()ji%£é§§§$§Eﬁ*?ﬁaﬂfigin1f5%Eﬁr Uﬁﬁﬁjoin()2:ﬁﬁﬂ%3m5%ﬁﬁfﬁclose()r P close () ZJEEEA
REdE I B Process T o

HESREBNER, tasko, 1, 2, SRIMZIPATHI, TMtask aZERRFTHIEMask 58 UE 4 HAT, XRE ool KIBRIA

RAAERK BRI ER4, B, REFRNPITINER. XRrool EREBITHIMRE], FARBMERANMRE . WRK
Bl

p = Pool (5)

BT DA B B SN BERE

B T Pool MIBRIAR/DRCPURIEEL, IRIRAEHE 8K CPU, RERZZDINTHBEABE D LEKME/R.
BB

ProcessZ [AlH ERTEIBRFEN, HBIERGRM TRESHHIRELIARZMFKERE. PythonfImultiprocessingiEiE



TEE B‘JMFE'J, %ﬁtTQueue\ Pipes%%ﬂﬁﬁﬂ%ﬁﬁﬁﬁo
BfiThoueue W, FEHBEHAUBRBANFHE, —Micoueve BEHIE, — N Moueue B EEIE:

from multiprocessing import Process, Queue
import os, time, random

# BEIEHRERAT AR
def write(q):
for value in ['A', 'B', 'C']:
print 'Put %s to queue...' % value
g.put (value)
time.sleep (random.random() )

# B AR RAT RARD :
def read(q):
while True:
value = g.get (True)
print 'Get %s from queue.' % value
if name ==' main ':
# REFEEIEQueue, HAEHENTFiHTE:
g = Queue ()
ow Process (target=write, args=(q,))
pr Process (target=read, args=(q,))
# B Fi#EEpw, BN
pw.start ()
# B Fi#Epr, 2EC:
pr.start ()
# FRpwiiR:
pw.join()
# priftfE BRICMEIN, TEFHELEWR, ReEmarsit:

pr.terminate ()

BATERWT:

Put A to queue...
Get A from queue.
Put B to queue...
Get B from queue.
Put C to queue...
Get C from queue.

FEUn/Linux ¥, multiprocessingfRBE T fork ) A, MRAMATERE fork O ML . BT Windows H forkif
M, Hik, multiprocessing%g‘ﬁm”ﬁ forkHIRLER, ﬁiiﬁﬂﬁﬁﬁPythonﬁ%%‘BﬂZ‘éﬁﬁﬁplckle}?ﬁﬂﬂ:ﬁ%@]?iﬁﬁ
%, i, WHnultiprocessingfEWindows AR T, BEEEERENZpickle R T -

INGE

FEUn/Linx F, ] EAME A £ork () TH A SE L2 3872 .
BRI FEMEHERE, ATLMEAmultiprocessingfiik.
BB S R B IL Quene. PipesF I,



EZ5 7

ZAES AT A Z AT, AT L — AR Y B2 AR ST
BATATE IR B T HRER BAE TREARN, —MHEEDFE -INERE.

HTAERBMERZEEFNNTET, B, BEAEFERBNESLBENSR, Pythonth AFI5h, £H, Python
{2872 & H IE #yPosix Thread, T A A H R AILFE o

Pythonﬂ(]*ﬂ—iyﬁﬁji%ﬁtTW/l\ﬁﬂ{ threadﬁ]threading, threadsB{RFAELR, threading%%ﬁﬁy{, *fthreadi#iT T
Bk, AREZHEHERT, BARTEMEA threadingX AN EHRIELR.

R — MR RIE — DM RBENIF QR Threaas B, RGP start () FFIEIAT:

import time, threading

# FAEHIT RIS

def loop():
print 'thread %s is running...' % threading.current thread() .name
n=20
while n < 5:
n=n+t+1

print 'thread %s >>> %$s' % (threading.current thread().name, n)
time.sleep (1)
print 'thread %s ended.' % threading.current thread() .name

print 'thread %s is running...' % threading.current thread() .name
t = threading.Thread (target=1loop, name='LoopThread')

t.start ()

t.join()

print 'thread %s ended.' % threading.current thread() .name
PATERWT

thread MainThread is running...
thread LoopThread is running...
thread LoopThread >>> 1
thread LoopThread >>> 2
thread LoopThread >>> 3
thread LoopThread >>> 4
thread LoopThread >>> 5
thread LoopThread ended.
thread MainThread ended.

HTEMERRIAR S B — R, RINBZEERAEERE, FLRENTUUEIFLE, Pythonffjthreadingl®
y%¥§4\currentithread()EE%&, ?3ﬂ<ﬁiﬂi[]Eéﬁﬁéﬁﬁﬁﬂﬁétﬁﬂo jigﬁfﬁgzﬁmE@éﬁgzonainThread, ﬁzgﬁfﬁﬂgéﬁngEﬁUEﬁ
BHEE, BATMLcopThreadti B TR . £ FUNAEITENNARER, TRERAHMENL, WRNIESL FPythonit B
A RIE AL NThread-1, Thread-2......

Lock

SUBENZHEERANARET, 2HES, A—1XE, FAA-HENFETENEES, TARWH, MELRE
., TEZREMBELE]RE, ok, £ REEHT DA —MREBS, Fik, SEZRXZEHERKK
BRAETENELERN SRR, ENFETELT .

REBELZNEERANRE- N REEALHNESEELT
import time, threading

# BUERXRARKIRIT R :

balance = 0

def change it (n):
# RFRE, GRFZAN0:



global balance
balance = balance + n
balance = balance - n

def run thread(n):
for i in range (100000) :
change it (n)

tl = threading.Thread(target=run thread, args=(5,))
t2 = threading.Thread(target=run thread, args=(8,))
tl.start()

t2.start ()

tl.join()

t2.join()

print balance

BB X T — ANk EA Boalance, HIMHE N0, FEBIMHANERE, SFEER, Bt L&RNZ A, HE, BTL4E
WL R R RARER), Stl. RXBIATH, ABEFRBEBEL, palancelIBRMA—ERLT .

JEF 2 FAREIES W — KB ECPURATI & F T 484, BIE—AMRSRMTTE:
balance = balance + n
WA HH:

1. H‘ﬁbalance + ny ﬁ)\llﬁﬂﬂ”@ﬁ%th,
2. %lrﬁﬁﬁimﬁmﬁ%}aalanceo

ot R AT LA A

x = balance + n
balance = x

HTxRRHLE, HMLESEEHEE KX SRBIEERITH

YI4EE balance = 0

tl: x1 = balance + 5 # x1 =0 + 5 =5
tl: balance = x1 # balance = 5
tl: x1 = balance - 5 # x1 =5 -5=20
tl: balance = x1 # balance = 0
t2: x2 = balance + 8 # x2 =0 + 8 = 8
t2: balance = x2 # balance = 8
t2: x2 = balance - 8 # x2 =8 -8 =0
t2: balance = x2 # balance = 0

%58 balance = 0

ERIMEZHEETH, WREERZUTEBIBFHRAT. 2.
WI#EME balance = 0

tl: x1 = balance + 5 # x1 =0+ 5 =5

t2: x2 = balance + 8 # x2 =0+ 8 = 8
t2: balance = x2 # balance = 8

tl: balance = x1 # balance = 5
tl: x1 = balance - 5 # x1 =5-5=0
#

tl: balance = x1 balance = 0

t2: x2 = balance - 5 # x2 =0-5= -5
t2: balance = x2 # balance = -5

#ZH3 balance = -5

REFRE, REABHbalanceREZKER, MPITXILFIEDN, KETRRTE, NTSHZMLELER—IHR



KIARSEL T .

PNERERN —F B, MARSERBAX, REEAFERIRTHEREL LY T 238, Frel, BATBH
BR— AN RIEEE S alance KI5, HKLE—EN K.

ﬂﬂ%ﬁﬂ]gmﬁbalanceﬂ'ﬁﬂ;m’ iﬁtgéﬁchangeiit()i_‘fﬂ@ﬁ, %%/I\&ﬂ%ﬁﬁ&?fchangeiit()ﬁ, ﬁﬂ‘]ﬁﬁ, @&
REARB T Y, FHHALREARREN AT change 1t (), REEER, HIBBERE, KRB BG4 K. HT
BRE—, BREZLEE, H—HNAEERE-IMRERGEY, UL, FERBETR. AE—MaE

iithreading.Lock()ﬂ%g@ﬂﬂ:

balance = 0
lock = threading.Lock ()

def run thread(n):
for i in range (100000) :

# SR EEIREA -

lock.acquire ()

try:
# FOGH B
change it (n)

finally:
# BT —EERER :

lock.release ()

BENERBERAN AT 1ock. acquire OB, RE—NERERBRIIMIREG, RJ5REPITREY, HMAERULEEHE
FRB/BONIE

REUNAEATE —EEZRHE, BUREEEEGFYNEERKZERTE, RANFELE. iR
Fﬁtry...finallyﬂ%ﬁ%Gﬁﬁﬁ_‘ﬁ§é§§§*%ﬁio

B b RBR T BB R R h— N REMNKB R m BT, FEIRMRE, HRREILETZ4EFR
AT, BEEFHHMEBRAMLR E AU AREEANT, BERRRMTET . KK, BTTUEFEESM, AR
SRFAEAANY, FRABRRN T #HE WY, TRSERIY, SBEANMRBELTEE, BARIIT, LS
W, ARERERARBIZIL.

Z B CPU

MBRA LG —ADLHCPU, R TR, ZRMILTURBIITEANER.

MBS —AFCEREIE, S HIA2HERNE?

#TFFMac OS XHJ Activity Monitor, 5% Windowsf Task Manager, #F7] DA 2 54N BEAZ I CPUME I 2.,
AT DA 3% B — N EAE I ZRFE 2 100%45 F — A CPUL

MEHBHNCEALRE, ELZCPUS, 7T LURESI2 5 H200%KCPU, WEtR & AEANCPUZ L.
BEIENZ CPURIZ O 2R B, B JUR SINASEAE I LA

Wik A Python5 M SEAE 3E -

import threading, multiprocessing

def loop():
x =0
while True:
x=x "1

for i in range (multiprocessing.cpu count()) :

t = threading.Thread (target=1loop)
t.start ()

B3 5CPUR LB EMFIKINANLAE, 74 CPULW DA SICPUL A RMAE160%, it RN EME.



B R 3 10072, ERREEM170%EE, HRABFHE.

ERAC. CHEJavaRB M FKFEIEIN, EHIEALCEHZ 0BT, 4ZmEE1400%, SEHEEI800%, Aft4
Python 47 e ?

B Pythonft) 6 2 AR R B IERI AR, (ERBESRHATRIGR, F—AGIL8L: Global Interpreter Lock, 1EfPythonZkF&H
iTHT, DBAUEIRBGCILEL, RJE, SRATI00RF D, MRS AZIBRGILE, EAMREFINSHIT. XAGILE
RPisEkr BRI LRBRMBITREES T8, BT, ZLRBEEPythonth RAERR BT, BIfE 1002 HTE1008%
CPUL, tHReERR M.

GILZ Pythonff Be8% Be it O 7 L B 1) A, S8 H RATH KRS & B 7 LK CPython, EHIEFMMZH, BRIFEFT A
A GILHI AR RESS o

Frlk, #EPythonh, WLMERZL&AE, EAEBERAEMFIAZYE. MR- EELLLEMNHALHK, BRARBELCY
R, AR K E T Pythonfd 8 5 F KIRE il

Ait, AHETHELG, PythonBRNEMMLEBLALKES, HA BT H#BLASKES. £ Pythoni#iz
BEBEMIGILE, B,

NG
S EmE, BURR, BRHREMR, LARBMCEE, RN, XENOCFEBKRE.
Pythonff B 23 1 T RIH R A GILE /8, FE T ZLELEFNRAZ . SLERIHKAEPythonF HE—ARIMHE



ThreadLocal

EZEBAET, BIEEHAHCHERE. MEEEAACHRTZENERSRZEY, HARHEERAL
BEHORERL, FAEEmEMLE, MeREERBSLI .

ERBHZELE HE, BRTERLSHMARRRE, ABERIRARR -

def process student (name) :
std = Student (name)
# stdRRAHZERE, BRENMRHEMERE, FEIuFgitkis.
do task 1(std)
do task 2(std)

def do task 1(std):
do subtask 1 (std)
do subtask 2 (std)

def do task 2(std):
do subtask 2 (std)
do subtask 2 (std)

IR~ E-BRARABZXALSHERERT? HEREE? AT, BASNMERELENFAKstudenc R, AHEI
o

ﬂﬂ%ﬁﬁ _‘/I\é%dictﬁmﬁﬁﬁﬂgstudentﬁ%, %E U\threada %’(E%keyﬁ?@&ﬁﬁ&B@Studentﬁ%ﬂﬂﬁ'?
global dict = {}

def std thread(name) :
std = Student (name)
# EstdgBLFREEglobal dictH:
global dict[threading.current thread()] = std
do task 1()
do task 2()

def do task 1():
¥ FENstd, TiRRELITAEER:
std = global dict[threading.current thread()]

def do task 2(
# EHZI#(%BT B H LRI RBER stdR &
std = global dict[threading.current thread()]

XA ARER ERATH, ERAKREARERT st REREREPRMEEHE, H2, SNRERNcafRG
ARH.

BEAEREBRTA?
ThreadLocal}_h ﬁzﬁéli, T)Eﬁﬁﬁzdlct, ThreadLocalﬁ“/J\ﬁlifJﬁlﬁUXﬁ:gi

import threading

# AL FThreadLocalX % :

local school = threading.local ()

def process student ()
print 'Hello, %s (in %s)' % (local school.student, threading.current thread() .name)

def process thread(name) :
# 4% ThreadLocalfistudent:
local school.student = name
process_student ()

tl
t2

threading.Thread (target= process_thread, args=('Alice',), name='Thread-A'")
threading.Thread (target= process thread, args=('Bob',), name='Thread-B')



tl.start ()
t2.start ()
tl.join()
t2.join()

PATEER:

Hello, Alice (in Thread-A)
Hello, Bob (in Thread-B)

é%ﬁ%localischoolf‘7%—‘4\ThreadLocalXﬂ'%, ﬁ/l\ThreadXﬂ"E%BEfU\ﬁ:'—f;studentﬁ‘ﬁ, 1EFLZ<§2U@0 1/'1_(5,“)\
Tﬂlocalischool%ﬁié%;}z%, 1Eﬁ¢)§1¢ﬂﬂlocalischool.student%ﬁ%&ﬁm%ﬁzgz%, A LMER RS EAT
fjﬁy MKFH%TE%E@IE%E, ThreadLocallj‘]%Bé’ﬂ‘ﬁo

VST eS| &%localischool%—‘/l\dict, AMETR LA local school.student, AT PAGS B HAh AR &,
HWilocal school.teacher %,

ThreadLocal® ¥ FI I 77 LR AN LR E — MR R iER, HTIPEXR, AP SmERE, IR IERERNTE
R FH 0 0 A R R T DA S M ) X R YR



TR vs. 15

BRIMNABT ZHBEMBLE, XRLASMELSHEE AP TR WE, BADRTL— TXHMIT MR

B, BELULAESES, BERINISE T Master-Workerti &, Masterf 5t 5 BiAE S, Workerfi Ji#ATIES, FEik, S/F
SIRE T, BER— Master, £ Worker.

05 % 32 S B Master- Worker, i FERE & Master, FHAth 2 5t & Worker.
05 % LR 2 S B Master- Worker, 2R FER & Master, Hth 282 5 & Worker.

ZHBEEARKONARRREER, BA—ATHEBBRT, AopmEdEmEthrHE. (SREHBETH
AR ERET, ERMasterdt 2 R A O EAES, HHEOMEM) &4 K Apacheik B3 2R A £ #EE K.

Z R R AR AZHBRENAM K, FEUnWLinxRZE T, HrorkififEAT, £ Windows T BIEH#RTHEKR. 57
5, BRAERAREFER BT AR RE RN, ERNFMCPURIRE T, WRANLTFNEERNIEZET, RIERFER
JE#R 2 R 1E) Lo

ZEEEAEF LS HBER— R, ERBRARIME, MH, SLREEABHRIGRERREM— R TR
B ARG, FNARELEHRBENNE. EWndowst, WR—-AREHATHORLGET W&, REEH
DB BIXFERRR: “RREFPIT T IREERE, BERH”, RLEGRENMLREE T HE, HERERALIEHILR
BAHRE,

FEWindows T, ZERBEMMELZHBEER, FUMKPISRSSRAKALLERNR. BT 2EAEFEREERE
AR, TSHIFaE st A0 Apache. T ZMRXAN S, TISHIApacheBUE XA £ #HE+E RAZRB AN, HRIE I E
TR 2

LRV
ERREZHBERTRE, REMR—%, HEHELRE, HTAR?

BAVTAETT, BBERAFIEEESTE, BRGE ETEMBIE. . ZE. WE, AEXSHEEL, FHEILFE
LN

WRVRSEAE VN OB SCAENL, 58T, BIEUVM AR, XR, RIREEHBEE, —HIES/, XR75 Ak #
EFER, REMCHEEFZHER,

BREARITH B SAE SR, WTUSEMI D pPiESC, BUISREISAIEL, HO08, BUMEZEE, Uk, RE
DR R, XM BB CPURAT ZEF R —HK T, Ugh)LE/MNIRKIRIGKRE, MR8t IEZE R 5 SRHE
Ao

B, MEELRARNE, tmAEXTIEHS, ZhBUaRE T LREXHA. WE CXMREFRE) » R)E, 1T
TEFRA, RHEAMER CIMHEEHE , FRITEMEAIEL. BIERABETHAERE LN th—F
K, ERERREFEIMNIITHIZAE (CPUFHFHRE. AFERSE) , RE, EHEFSHITHREESEF REE
K FFHRS, MRAFERE) , FRIFGEIIT. XMIHREREBRMRER, HREBFERRNE. WREGLTME
SR BT, BRERATRREZICENRES, REBEEZONEEPTES T, KBRS KR ERIE
Wy, REALRMN, RELTERICRE.

Fibh, Z2EE%5—BL3—ARE, MEEHREERGHMERNER, £RURBRTH, IEEEHBAE.
THEBRER vs. IOFER

REXAZIESHE AR EESHRA, BRI IIEES S AT E B ERMIOFER,
WEFEAFLSAFEARERITRENE, HHECPURYE, WntERAR. SHUSRITEHERILSESE, £%CPU
HiEEfR . IMTEEEMTSBERBTTUHAZSES TR, BRESEE, RELESUIBPNEIHREL, CPUBRIT
FEERRRBR, oL, EREFFHCPU, HHEFERTES R #ITHHREN 4% T CPURZ L EL

THEEEAUES BT EEHFACPURE, FHit, REESITHEREREE, PythonXHFHMAEFBITHRRK, Ex



AEETHEERES. B THHEEEMES, RIFHCESHRS.

BoMESHRBRIORER, WRAEIME. BAIONEFSHRIOEERES, XREFHIRARCPUEFEMRD, £
25 R ER 0 I RIS E SF AR TOBRAE SE B (B NIONE FZ & T CPUM N IR « X TIORERES, (E5-
%, CPUMEMEE, HEA —MRE. FAKNKETEFHMRIOFELELES, HAMWeb .

IOFEBEFPATHIE, 99%HIm M AFLLEIOL, FEACPULRKIR AR, Fit, ABITEERRKCES BHA
PythoniX#IZTHEERMHIMAE S, BELERISITHE. N TIOFELEUES, REENESHRETREAERS
(RIS ERD) MBS, WABESREEE CESHRE.

3510

EZBEICPUNIOZ MIERKEREZER, —MEFEIITHEE DRI BMESFHIORE, RHFEALERNLS
BONAES REFHFATHAT, Bk, BT FESHEEERRE L LEER R ZEFIHFEIAT.

BRBIERANIORIE LM T ERKN S, RRKRFRMESIFRFIO. WRFADHHBRERARMKRIIOXL

. BURTCUH B AR B AR AR R AR PAT AR5, XA AR TAR N S ISR R, Neginwt £ 3H5 57# P 10K Weblik %
%, EERKCPULRM RHBERRHRE LR L ES. £ZHCPUL, WLUBITEA #E (BES5CPUKL
HAFD , RAMMAEZHCPU. BT RALKEELE AR, FHEHBERARAEIFEERN. HRPIORMERIRK
KRB EFR AN EEBS

Xt R E|Pythonis 5, BRI R P MERFOANE, G T WERE, S UETEFRIRERBNSESE
FFo BATREEH N 8075 5 hiz.



A AR

TE ThreadfProcessH, [ 4{iti%Process, B AProcess®EfasE, M H, ProcessA] A3Ai%l%L 4188 L, iThread® % R &g
S EIE— &2 EZ 4 CPUL.,

PythonffJmultiprocessingfRAMEZLFLHE, Himanagers THRIEXHELHBE S HEIZ GHl8E L. — D IRSG#H
A DME RS, B EFD MBI MBS ANRRES, KEMNSIEBRF. BT nanagersBERIEMIF, T T M LEE(E
HI4RT, BUAT AR 5 g 5 0 A N HEREFF .

BABIT: WRBNELAE MBS ouenelBERZHBREFER —GHLE LIEIT, BE, BTLAEEFHERESFE
H, FEERREFSHHBENLEESRHEIMEREINSE L. BRI HRERELH?

A Koueue] AR SEMER, HRE, #BidmanagerstiitiBoveuelBIMERE B E, B LAk EALDL 2SI BEFE U
[l oueue T o

BAVLFERSTHE, REHBEATE Hoveve, EoveuelEMBIML L, RIEHoueue REEAES:

# taskmanager.py

import random, time, Queue
from multiprocessing.managers import BaseManager

# RIREF KRG :
task queue = Queue.Queue ()
# B RKIBAF

result queue = Queue.Queue ()

# MBaseManagerff/KfJQueueManager:
class QueueManager (BaseManager) :
pass

# EBHFHANQuenetMEMBIML |, callableS KRBT QueueStHR :

QueueManager.register ('get task queue', callable=lambda: task queue)

QueueManager.register ('get result queue', callable=lambda: result queue)

# 4hEmE5000, WERKIE abc':

manager = QueueManager (address=('"', 5000), authkey='abc')

# Ja3Queue:

manager.start ()

# FRIBE LMLV I QueueXt & :

task = manager.get task queue ()

result = manager.get result queue ()

# BUVMES# %

for i in range (10):
n = random.randint (0, 10000)
print ('Put task %d...' % n)
task.put (n)

# Mresul tBAFIEENL R -

print ('Try get results...')

for i in range (10):
r = result.get (timeout=10)
print ('Result: %s' % r)

# RH

manager.shutdown ()

FEEE, YRINE—GHNBEELHEREFRN, SI2Mouecuef IEBEERMA, BE, EOGRSHERET, HIME
% Bloueue PATLE BN R G task queueiBTHME, EEMLEE T oueueManager 3, WAZIE
iimanager.getftaskﬁqueue()%ﬁ%@ﬂ@Queuefﬁ[ﬂﬁ%bﬂo

WE, ER— IS LREFHRE YL EBESIEATEL -

# taskworker.py

import time, sys, Queue
from multiprocessing.managers import BaseManager

# BIEEBIMQueueManager:



class QueueManager (BaseManager) :
pass

# HTFiXAQueueManager R AWM % E3RE Quene, FTUAEMAE Riggh4 %
QueueManager.register ('get task queue')
QueueManager.register ('get result queue')

# EBEIREE, HHRETtaskmanager . pyMbLaE:
server addr = '127.0.0.1"

print ('Connect to server %s...' % server addr)
# o OAEFAE B R Staskmanager .py R BRI £ —
m = QueueManager (address=(server addr, 5000), authkey='abc')
# MR

m.connect ()

# FBQueueHIST R :

task = m.get task queue()

result = m.get result queue()

# MtaskBAFIEES, FHIBLE RS Aresul thAFil

for i in range (10):

try:
n = task.get (timeout=1)
print ('run task %$d * %d...' $ (n, n))
r="'% * %d = %d' % (n, n, n*n)

time.sleep (1)
result.put (r)
except Queue.Empty:
print ('task queue is empty.')
# RERAER

print ('worker exit.')

RS AR T 4R B R SR, B DA S e R S5t AR TP
BAE, WA A AR TSR T . S8 3htaskmanager . pyR 512

$ python taskmanager.py
Put task 3411...
Put task 1605...
Put task 1398...
Put task 4729...
Put task 5300...
Put task 7471...
Put task 68...

Put task 4219...
Put task 339..

Put task 7866...
Try get results...

taskmanageriF R RIETEF G, FHEERresult AFIRIGE R . IIEE B taskworker. pyhfE:

$ python taskworker.py 127.0.0.1
Connect to server 127.0.0.1...
run task 3411 * 3411...

run task 1605 * 1605...

run task 1398 * 1398...

run task 4729 * 4729...

run task 5300 * 5300...

run task 7471 * 7471...

run task 68 * 68...

run task 4219 * 4219...

run task 339 * 339..

run task 7866 * 7866...

worker exit.

taskworkeri 245 R, 7Etaskmanageri#FEHH & 4k S FTENHH 45 5 .

Result: 3411 * 3411 = 11634921
Result: 1605 * 1605 = 2576025
Result: 1398 * 1398 = 1954404
Result: 4729 * 4729 = 22363441
Result: 5300 * 5300 = 28090000



Result: 7471 * 7471 = 55815841
Result: 68 * 68 = 4624

Result: 4219 * 4219 = 17799961
Result: 339 * 339 = 114921
Result: 7866 * 7866 = 61873956

XA B Manager/WorkertE U A A+ 4 FI 7 RS2 — AN E R IER i it 8, EAREMNSE, BsizA
worker, BLAILLBAEFZ A MELEEZ/LHENSLE, BT En i RIS BREURIZERAE, BSEEL T BRAFBAFI K 7 25
KiK.

Queueﬁ%!ﬁﬁ%&%” ?f%@]taskworker.pyqj*ﬁzlg‘&ﬁﬁ‘JﬁQueueE@ﬁ@: ﬁﬁu, waﬁ%ﬁﬁ%&taskmanager.pyiﬁ
.

4 ~N - ™
taskmanager.py - | taskworker.py
task = manager.get_task_gueue () . task = manager.get_task_gueue ()
result = manager.get_result_gueue() . result = manager.get_result_gueue ()
QueueManager :
-]
task_queue] result_gueue .
\. J s\ J

o 28

WﬁQueueZﬁﬁUﬁéﬁﬁm%ﬁﬂﬁl, ﬁ%ﬁﬂQueueManagerifﬂEﬁo EE:.F‘QueueManager'ﬁ:@E@Z:JJ:_‘/I\Queue, Fﬁu, 2
LM oueue MM HAE DEN 2T, Hilllget task queue.

authkeyHHAH? ZXRAT RIER SIS EFBRE, MEMISERTR. W
Htaskworker. py%authkey*ﬂ taskmanager. pyﬂgauthkeyz:—ﬁ[, %‘iﬁﬂ%ﬂﬁ: °

NG
Pythonf) 3 A X R ORI 8, #KRY, EERELEEEFZOMAEL VST T.

ERQueueHIfE A R AIRMEBEFMZWER, BMESKHMALERERE /. WIRIE—MEE B EXHIES,
MAZERIEILERKHEXA S, TRKIEH SR EREE, B Workendi 2 £ L B RSB



IENR XA

FRBRBEN S RBIN RS O —FEEEN, NEFBETRENFRIVFELAE. LA —AFRF SR TR GENEmibEl, BATURERRAENTE, B0
W R B R BIIRAE, EIXFEHCNMERR, AU .

IEMZRIA R — M AR LR T4 8 (58 A AR . SRRSO EERA — MR ENE S REFHEE LN, ARFERANMFFE, ROBIAERET, U, %
FRERETEIER.

JT CABRAT I T — A2 B R 75 R Ak B Bl 7 V52«
1. B —ANICAC Emailff) 1E W RE R
2. FZIEMRERELEA P FHMARAN R T 4.
FRIENFRERBRAFRFBRTN, Bl RATEE T R0 HFRERIRFRF .
EENFRERS, MEEBRSHFR, RREHLR. A\ LR, Wi ULR—AFERH5E, Fidl:
o ro0\a' AT LAILAR 1 007", HIEVEILHER 00A" s
e "\d\a\d' AT EAILAE 0105
o "\w\w\d' A BAILAC 'py3 s
TR AR FRF, Frbl:
o 'py ARG pye's 'pyo's 'py! &,
ERREKNFRF, EENRERS, A-EZRERNFH (BFS , ARFEDS—AFFH, 2R8I FM, B Ero™MER, A (n,nForem> 257
RE—AEREIBITF: \a(3}\sr\d(3,8).
RITRME B G EE— T
1 \a(3 1 RRILE3AN T, Bl olo0;
2. \sHLALRE—AN R (BEFETDFZER) » iR RESF AT, Pl ', 5%
3. \d(3, 81 RR3-$NM T, Bl 1234567,
AR, LM IENRERT L DME R EHFEIT X SR EESE.
IIRFEILAL 010-12345 KB STIIE? BT - RAFRFR, EIEMRER S, ZEA \# U, LEKENRG1\-\d(3,8).
B, RFTIEILE 010 - 12345', FAWHEMK. FrURMNEEEZRIILET .
BB
EWCERETIITE, WLH 1 RREE, .
o [0-9a-za-z\ W BAGR T, FRRE TFRL;
o [0-9a-za-z\ ]+ AL E DR —AME . FHEE TRIKERNFFE, Hinrato0r, 10 z', 'py3000 55
® [a-za-2\_][0-9a-zA-z\ |*F AL FRBE TRLIT L, BRERNMH—M T, FHBE TUKRARNFRHE, HREPythond kLR
® [a-zA-7\_][0-9a-zA-Z\_](0, 19} EFEHEMLBRE] T A K KER 20 FH (WEINFHHEERS I9NFH) .
A|BAT AVGECABEB, FTLA (PIp) ython®] BAILHAR ' Python' BR# 'python' .
SRARATHIFF S, N\ aRRBIUBFIF .
sRAITHGER, \asTRBIUBTFLER.
PRATBEIERE] T, pytt AT LACAS 'python', (R b pys#iAEM T HATILAS, BABEICE by T .
refi i
BT H&MIR, RATHATLAFEPython FF IENFIZART o PythondR freffisl, WEHHENRIERMTIGE. b TPythontt) FRF s A G A\ FE 3L, FTLABASHIE R -

s = 'ABC\\-001' # PythonfF#F&H
X R ) IE 0 ik 3R R A
# 'ABC\-001"'

R LR ATT 3R 22 2 L f5E P Pythonf) v BT 4R, BRSPS R RE U R T

s = r'ABC\-001' # PythonKIF%#
# LA IE ) #3752
# 'ABC\-001"'

LEFEMTAE ENRERRBILA:

>>> import re

>>> re.match (r'"\d{3}\-\d{3,8}$"', '010-12345")
<_sre.SRE_Match object at 0x1026el8b8>

>>> re.match (r'"\d{3}\-\d{3,8}$"', '010 12345")
>>>

match () FEHIWRBILA, MRILARD, RE—Mvatcnt R, HNEENone. HWLKIHIWT7 kB2

test = "HPHEIARTERS"

if re.match (r'IEMRENX", test):
print 'ok'

else:



print 'failed'

Mo FRE
FIENREAXT 707 8 LA BEE P RERE, EF EFKT0R5:

>>> 'a b c'.split(" ")
[a', 'bY, ', v, ter]

W, TIERHIESNZR, HIENRERAR:

>>> re.split(r'\s+', 'a b c')
['a', 'b', 'c']

T E A RAMATUER2E . WA, ARk

>>> re.split(r'[\s\,]+', 'a,b, ¢ d")
['a', 'b', 'c', 'd']

BN ; A

>>> re.split (' [\s\,\;]+', 'a,b;; ¢ d')

['a', 'b', 'c', 'd']

TR RN T —HRE, T RICE A IE N RE RRIC AU N 5 16 B IE A I 0
ig |

BT R B AN R B ILAZ 46, IENRIERER RET 8 R AThAE. o RRNBRERIKS4 (Group) o Hiim:
~(\d(3}) - (\d(3,8)) sAHIEX T BN, W LAELBE M ICRC ) 575 8 ch 4R U X 5 A 545
>>> m = re.match(r'~(\d{3})-(\d{3,8})$', '010-12345")

>>> m

<_sre.SRE_Match object at 0x1026fb3e8>

>>> m.group (0)

'010-12345"

>>> m.group (1)

'010"

>>> m.group (2)
'12345"

ﬁﬂ?’EEmH@*_iﬁﬂPiﬁiTéﬁ, ﬁﬂuEMatchﬁgJ:ﬁagroup()ﬁ&lﬁ%ﬁxﬁ?%*o
ﬁﬁ%ﬂqroup(0)7kﬁ%ﬁﬁé?ﬁ$y group (1)~ group(2)...... ﬁ%%l\ 2v /l\?$o

RTHEEFEFM. RE-DEXERNH T

>>> t = '19:05:30'

>>> m = re.match(r'~(0[0-9]|1[0-9]12[0-3]][0-9])\:(0[0-9]/1[0-9]|2[0-9]13[0-9]14([0-9]|5[0-9][0-9])\:(0[0-9][1[0-9]12[0-9]13[0-9]14([0-9](5[0-9]1[0-9])$", t)
>>> m.groups ()

(*19', '05', '30")

EANMENRIE AT DA E SR SR . (ERA LR, A IENRE R WA MBI B2 RE, il B
'~(0[1-9]1110-2]1[0-9])-(0[1-9][1[0-9]12[0-9]|3[0-1]][0-9])%"

XFr2-301, a-31 RRKEAEERM, BHEWERRHNAT, RERS HREFEAE, SHRTRERFRERHNT .
HEILE

RERERHIR LR, ENTRRIAR LA, WRRLRRTRSHFH. BT, LELKFEmHKo:

>>> re.match(r'~ (\d+) (0*)$"', '102300').groups ()
('102300', '")

B \arRARELE, BEELEEREBILET, 4R RELREFHEHET .
WAL+ KRR R AEILAL (iR R ILED) » A RRIC/E T IoILAC HioK, AN 2B AT Bhik\a+ R JE SR 25 DL AL

>>> re.match(r'~(\d+?) (0*)$', '102300').groups()
('1023', '00")

o
LAV Pythontt {8 F IENFRIE RS, rebBR BB T HI ¢ H 46 -
1. WFEMNFRER, WRIENRIRMFRFEEGAEE, 20
2. AwmFRINENRERELREFRE.
WR-ANEMNRZRBERIFEALTR, HTRENFRE, RIOTURSFZEWRER, RTREIFEHNRATERFXNPRT, HRILAE:
>>> import re
# ik
>>> re_telephone = re.compile(r'~(\d{3})-(\d{3,8})s")
# A
>>> re_telephone.match('010-12345") .groups ()

('010', '12345")
>>> re telephone.match('010-8086") .groups ()

('010", '8086")
% ¥ )5 4 FiRegular Expressiontf %, TR E COBE T IENWRER, B CLyE XL 77 i A i 4 i IE 7 8
NG

EMFREREFERR, BEEEN—WEHERATERK. BHEREWKFEAR, TUE—FBEMNHT. MRAEEFEBENREXKAE, RKTREE—FIENRER
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HHARER

PythonZ 7 LA H #%“batteries included”, SLRBFANE T WL IEEAHKER, TRFSPZRANGE, B ERMEH.
AERAS T — L R B



collections

collections & Pythony 22 i) —MEG B, R T HZHAHAKESR.
namedtuple

BNV E cup1e W RFARES, B0, —A R ZgEBARH AT AR R

>>>p = (1, 2)
B, B (1, 2), BEFHX N ruple FRER— BTN
TN —AclassSXU/PMERM T, XA, namedtuples‘df}‘(‘}l‘KJ:Tﬁq%:

>>> from collections import namedtuple

>>> Point = namedtuple ('Point', ['x', 'y'])
>>> p = Point (1, 2)

>>> p.x

1

>>> p.y

2

namedtuple&2—NERE, BRARGE—AHE XM tup1e R, HFEME T cupleBR KN, HATUHBHETARR
51k 51 A tupleMIEATTE.

XEE—R, EATHnamedtuple ] MR T (B HLE L —Fh HdE KA, Eﬂ%mpleﬂ‘ﬂ"}?fi, NETCARIE B RS, #H
T8

1) ugﬁmﬁﬁu@%}’ointﬁ%%tuple E‘J—ﬁ?‘%

>>> isinstance (p, Point)
True
>>> isinstance (p, tuple)
True

3§ﬁiﬂgr ﬁﬂ%%ggﬁﬁé&ﬁ%*uﬂé%é%%ﬁi_‘ﬁ\ﬁﬂr ﬂZEIElﬁHnamedtupleﬁzjlz

# namedtuple ('&#', [B¥list]):
Circle = namedtuple('Circle', ['x', 'y', 'r'l)

deque

R st AR, BRI VIRTRBR, EREANMWBRTERBIET, FAListREMFME, FIEEXNN
15, FAFMER LR IRAK

deque2 N T R RS BLE N AU BR BRAE I XU A 52, 3& & F T BA I A AR -

>>> from collections import deque
>>> g = deque(['a', 'b', 'c'])
>>> g.append('x"')

>>> g.appendleft ('y')

>>> g

deque(['y', 'a', 'b', 'c', 'x'])

deque&%j’gzﬂﬂﬁﬁﬁgappend()*ﬂpop()ﬁfy iﬁf{??appendleft()*ﬂpopleft()’ IXBE R AT CA AR B A A Sk ER S S B
LR

defaultdict
fEHdicthit, MRS HMKey NEE, Beiitikeyerror. MR F BkeyNEER, RE—ANBRINME, BT

Fldefaultdict:

>>> from collections import defaultdict



>>> dd = defaultdict (lambda: 'N/A')

>>> dd['keyl'] = 'abc'

>>> dd['keyl'] # keylf#fE

'abc!

>>> dd['key2'] # key2NEFE, REIEKIME
'N/A'

EERNERFAAREORER, TREBERREeraul tdict M REFEN.
B T AEKey NFEERT IR B BRINE , defaultdict MIHABIT ABRqictRTEE—FEK.
OrderedDict

fEfdictht, KeyREFH . EXFdiccusRnrt, BATTER EKeyHIBRF
ﬁﬂ%%%gﬁﬁﬁ¥KﬁyﬂﬁﬂﬁF?, W LA orderedpict:

>>> from collections import OrderedDict

>>> d = dict([('a', 1), ('b', 2), ('c', 3)1])

>>> d # dictKIKeyRILFH

{'a': 1, 'c': 3, 'b': 2}

>>> od = OrderedDict([('a', 1), ('b', 2), ('c', 3)1)
>>> od # OrderedDictMIKeyRHEFH

OrderedDict ([ ('a', 1), ('b', 2), ('c', 3)1)

R, OrderedDictE@Key’%ﬁﬁﬁﬁ)\ﬂgﬂmgﬁiaﬁﬂr Z%'%KeyZli%ﬁF?:

>>> od = OrderedDict ()

>>> od['z'] =1

>>> od['y'] = 2

>>> od['x"] 3
# WA M Key T & B
1

>>> od.keys ()
['Z', lyl, 'X'

Orderedpict Al ASEBL—ANFIFO (Feiksetl) Hidict, 4% &8 HBR R, %ﬂﬁﬂ%%?ﬁﬁﬂl}ﬂ‘]l{ey

from collections import OrderedDict
class LastUpdatedOrderedDict (OrderedDict) :

def init (self, capacity):
super (LastUpdatedOrderedDict, self). init ()
self. capacity = capacity

def  setitem (self, key, value):
containsKey = 1 if key in self else 0
if len(self) - containsKey >= self. capacity:
last = self.popitem(last=False)
print 'remove:', last
if containsKey:
del self[key]
print 'set:', (key, value)
else:
print 'add:', (key, value)
OrderedDict. setitem (self, key, value)

Counter

Counterﬁ%_‘4\ﬁﬁqaHgffiigﬁy ﬁﬂﬁn, gﬁffﬁzﬁ?ﬂjﬂﬂﬁg4\§i:

>>> from collections import Counter
>>> ¢ = Counter ()
>>> for ch in 'programming':
c[ch] = c[ch] + 1
>>> C
Counter({'g': 2, 'm': 2, 'r': 2, 'a': 1, 'i': 1, 'o': 1, 'n': 1, 'p': 1})



CounterSEfR bt RaictM—AFHK, EHMERTUEL, F/F o' ny o FHATHK, HFHFLSHRAT —
?j_’\o

NG
collectionsﬁﬁ%%ﬁtT —%ﬁﬁﬁ E‘J%é’%r ﬂ%*ﬁﬁ%%iﬁﬂi °



base64

Base64 5 — it 644> 3 R R B A1 7 ik i B0l O 7 vk

FiCHE AT Frexe jpg pdfiXEECMRRS, BANESFE B —RHEELD, FHZ# 6 ER L TEERMITEK S
£, BTEL, R ERCE AR SO R R B B BIE, R E A I B A B B BT . Base64
R — P WL GRS T VE

BaseO4f B R AT 88, B 56, #WEH—METANTFRHIHA:
['a', 'B', 'C', ... 'a', 'b', '¢', ... '0', '1', ... '"+', /']

WRIE, X ZRERIBRRAT AR, B3N FN—H, —IERsxe=2abit, RIA4A, BHIELFOA It

RHERMNBEINHFERRG, REER, REHENKINTR, REREER TS

FrLA, Base644ihd &35 1 ) b BRI A4 T SCA SR, KEEHIN33%, 4 AbR gD Ja i SCA$UE v LATE
BRAFIESC. MREFEHBEER.

IR B BB IR A RIEL, RESRE T INBRANFHEAM? BaseodH \x00FHEREBIRE, BEMY
KRB LIANBN-5, RnthTE2L0FH, MEBHNER, SE3HEHE.

PythonVﬂ B MIbase64 ] LLE B HEAT baseO4 ) 4 ff -

>>> import base64

>>> base64.b6dencode ('binary\x00string')
'YmluYXJSAHNOcmluZw=="

>>> baseb64.b64decode ('YmluYXJ5AHNOcmluZw==")
'binary\x00string'

H1 T bR A Base64 4 B 5 W B Bl 775 + A1/, FEURLAP A REEEAEAS L, U A —Ful safe"Hibase644md,
KRR TR/ 2 FIBEFR-F0

>>> base64.b6dencode ('i\xb7\x1d\xfb\xef\xff")
'abcd++//"

>>> base64.urlsafe bé64encode ('i\xb7\xld\xfb\xef\xff")
'abcd--_ !

>>> base64.urlsafe b64decode ('abcd-- ")
'i\xb7\x1d\xfb\xef\xff'

AL O AN FRBIHEFIRE, X AT UL B 2 X Base644mty, Aid, BEEBER T EERELE.
Base64& — M@l BERNIMIS A, AR TmE, REMH A E XHRERBAIT.

Base64i&FH T/NENBERIHRIG, LB FiEH&4L. Cookiel N A%,

B F =7 th AT §% HH BL7E Base644m %+, {H=FIZEURL. CookicETH &i& R X, Fril, R% Base644ifdja &it=2H:
# PREBase64:

'abcd' -> 'YWJjZA=='

# B3hEE=:

'abcd' -> 'YWJJZA'

EH-JFEAMHER? FHBasetdRITIN TN T, Frll, Baseoddmid K KT RAMFHE, Fik, &FEm
-1 Basco4F 7 8 K BER ARG, MR DAIEHA#RS T .

HE — e B 2 - bascOA T Bk 4 -
>>> base64.b64decode ('YWIJZA==")

'abcd'
>>> base64.b64decode ('YWIJZA")



Traceback (most recent call last):
TypeError: Incorrect padding

>>> safe b64decode ('YWJJZA'")
'abcd'

NG
Base642 — M E R — I B SCA TR R KgmiG 7%, WM TAEURL. Cookie. P I A &4/ 8 — B 5 .



struct

Y, Python® A EFITAEFTIHHERE. Bl TserMRFRHE, NAURFTH, UL, FHHA=str. MAECEST, RATTLMREITE
Ho i struct, unionSR BT, LARFAIMint, floatfF#e .

#EPython, I REL—A2MER SBERRFY, BHEINMKERst, FERGNEEFXAE:

>>> n = 10240099

>>> bl = chr((n & 0xf£000000) >> 24)
>>> b2 = chr((n & 0xf£0000) >> 16
>>> b3 = chr((n & 0xff£00) >> 8)

>>> b4 = chr(n & Oxff)

>>> s = bl + b2 + b3 + b4
>>> s
"\x00\x9c@c"

JEH R R RT S BRTTREAST -
HFEPythondR 4t T — N struct BEHUCRAR B s ¢ o1 A — 3k B3 R AU 54 460
struct Mpack BB IEAF B BIE R RIT R 7 F/r & .

>>> import struct
>>> struct.pack('>I', 10240099
'\x00\x9c@c"'

packMIB—NSHRLHEES, ST HERER:

SERFWIF Rbig-endian, HMRMESF, RF4FH LK TEY.
B S A BB E S — B
unpackiBstr A B R HE R

>>> struct.unpack (">IH', '"\xf0\xf0\xf0\xf0\x80\x80")
(4042322160, 32896)

WS BE, BRI stoRIRERNT: 4F TR 5B M 2F W5 B
Brbh, REPythonNEE % B RERIEF WM, EEMNERERARRITT, FHstructMTELT .
structAEHLE SCHIBE KB AT BLS B Python'H 77 30«

s//docs.python.org/2/library/struct. htm#format-characters
WindowsHIfir B 3C#F Cbmp) R —FhIEH i B SCAE R, RATRA struct 48— T
B R —Abp3CfE, B A R A
BEABI30ANF RS :
>>> s = "\x42\x4d\x38\x8c\x02\x00\x00\x00\x00\x00\x36\x00\x00\x00\x28\x00\x00\x00\x80\x02\x00\x00\x68\x01\x00\x00\x01\x00\x18\x00"
BMP#E AR /N 7 RAFAE BRSO Sk B 25 M R IBU 30 T =
PANFT: e Ron Windowsfz B, 1ear RoNOS2ALE; —MFWEYE: RpMERAD; —MFWEH: REA, HE&RH0; —MFHEH. X
REGHmBE; —MMFTEY: HeaderIFHE; —MFWEY. BRER, —MFWEY: BERE; —M2FWEH: B4R —12
FHEY: GEY.
Bk, AR unpackiE i

>>> struct.unpack ('<ccIIIIIIHH', s)
('B', 'M', 691256, 0, 54, 40, 640, 360, 1, 24)

SRER, 3y PR Windowsiz B, A EIR/NA640x360, HiRHN24.
B9 E —Mompinfo.py, AIUMIEAERSCFRTRAE S, mARE, ITE0HE ) R/NRBEE,


https://docs.python.org/2/library/struct.html#format-characters

hashlib

REHER N
Pythonf¥jhashlibi@ fit 7 # WA ZEH L, WwMD5, SHAI%S.

HaRFEERER? WEREXIREAEE. BAHEE. BEE MR, EERKERERERR A —KERE M
B GEF M 163K K 7R HRR) -

$¢M%ngT—%IﬁyWﬁ%—¢$ﬁ$%wtowemmmh%mm—bymwwyyﬁmiﬁ%yﬁ%ﬁ
FE R 12d73d4£15c0db7£5ech321b6a65e5d6d" o FHRA AER TR LE, HKFEN how to use python hashlib - by
mWyWﬂu—T%%ﬁB%%ﬁTW%Iﬁy@%ﬁﬁ%wtowemmmh%mm—by%@ﬁﬁ&%ﬁgxﬁ
TRE L ERRHE.

AR, MEFERLBIHER: O NEEKENBIE et E B KERHE Edigest, BRRAT RIFEHEE
REBEANELGE.

MEFZRZ UG AR R B RERL, RERNAMERER N RARE, HHS (data) RE S, HilTdigestk
Haata A IEWEAE. TH, XHRBHEHHREM—biKIBEE, HLXIFEHHENREZEAR.

BATUE R EHIEMDS AR, THHEH — 7R 8 KMDSE -

import hashlib
md5 = hashlib.md5 ()

md5.update ('how to use md5 in python hashlib?')
print md5.hexdigest ()

HERWMT:

d26a53750bc40b38b65a520292£69306

WRBIERMK, USRI R Hupdate ), BETTHKMLERE—HEK:
md5 = hashlib.md5 ()

md5.update ('how to use md5 in ')

md5.update ('python hashlib?')
print md5.hexdigest ()

RiAME— N7, BETENERRETEER
MD52 5% WM B, HERKR, £RERZE 2128 bitrT, BHEH 320 163 H 7/ 8RR
B—E LR EEERSHAL, #HSHALFIEFAMDS B4

=
o

import hashlib

shal = hashlib.shal ()

shal.update ('"how to use shal in ')
shal.update ('python hashlib?')
print shal.hexdigest ()

SHAIHIZ5 R 2160 bit== 37, % FH—AN00L 1 163k H] 2 R/F B Ram .

ELSHALRE 224 i 8% R SHA2S6MISHAS12, Az EsmE, MAREKEEK.
BEEWRAENMNMANSEESE M EREESA THRNFBE? 526 W, FEARHEEEERLIETR S K
BESHNI—NEROEST . XMIEHARAMRE, HBobiX EBERKHERMEN —E & how to learn

hashlib in python - by Bob', HHXBXEMMER TR XERE—H, XMELBIFIEATREHR, EHEIFE
AR H .

BEHENH



WEEIERM A A1 T7? 245 6T
R e r P BRI S S AP EFRA 204 . MAEERP LM O4R? kR A HEIEEERS:

name | password
________ +__________
michael | 123456
bob | abc999
alice | alice2008

WRUBXRER T O4, WREGEEME, AR KNOSMEANRZHFE. b, MNikizge A\ 5= aT By H
FEER, BRARIRNETAR K4,

ERBREFEAOLKTXARNFEA M OL, MRERFMEAF DSKHE, HaMDS:

username | password

_________ +_________________________________
michael | elO0adc3949bab9%bbe56e057£20£883e
bob | 878ef96e86145580c38c87£0410adl53
alice | 99b1c2188db85afee403b1536010c2c9

LR EFRE, BRTERAFPRARIXOLKMDS, REMEHEEFERMDSXTE, mR—28, #BHOLSHAL
W, WRA—H, OLHEEHIR.

%3 MERAPMAROS, T AR BEE FE  BIMDS 4

def calc md5 (password) :
pass

FREMDSI) 3 Ab R B 32 4 N R BE VS I 3088 B, TR A Al P B S0 4
%3 Wit—MRIEAFERK R, RE\EAFWAROLSRTIERM, i&E TueBFalse:

db = {
'michael': 'elOadc3949bab9%abbe56e057£20£883e"',
'bob': '878ef96e86145580c38¢c87£0410ad153",
'alice': '99b1c2188db85afee403b1536010c2c9’

}

def login(user, password) :
pass

KAMDSEEOLRBHM —ERZER? BA—E. MRER—IRE, CLED THFMEMDSOLHEERE, wiTdd
MDA P KIS O AWE? &M@ ER S, RERNBEASRXATF,

EEBXAMNMEN, RELHPERH123456, 888888, passwordXEEFEK D4, TR, BEAUFELHTEHXLEH
O4MMD5E, B2—ANRIER:

'el0adc3949ba59%abbe56e057£20£883e"': '123456"

'21218cca77804d2bal922¢33e0151105"': '888888"
'5f4dcc3b5aa765d61d8327deb882cf99': 'password'

XFE, ERBME REENHWEEENMDS, BERRETHEHAEHAOLSWHAIKS.
XNTRAPRE, BRTEERSTRAR DS, ER, RIOBEERF BT X E R DS mRR R ?

BT % A O BIMDSERE H BT E K, oL, EHAEERNAS DSARBLEC LB FHRIFER DK
MD5, X—J7 i@ G 0N — N AT AT B R SEH, AR

def calc md5 (password) :
return get md5 (password + 'the-Salt')

£33 Satib EHIMDS 14, R ESalt AR ZaE, MER MAREOS, HREEIMDSRHER D4,

ERMBEEFHAH - EER T HREARFE RO tbm123456, ERIESD, BEEHFARBMDIE, XEHXHA
FPHRIALR K. A MELERER 0282 F4E4 F RMDE ?



WMRBE P BSR4, B LB R4 15 A Saltiy —#B4r Rt EMDS, M SEILARE 04 #H P AR
[FfMDS5 .

%3 WMBAFRMARE AN OSBHEEMR, 1HEEZEKMDS:
db = {}

def register (username, password) :
db[username] = get md5 (password + username + 'the-Salt')

RIE, WIBBEUEFIMDSEE LI - B R ARAE:

def login (username, password) :
pass

NG

WERFERSHTHAETZHNA. BERRESEARNERE, FRATNE (FALikEdfExENR
30, REEHTHES, EREH AR THERHERE T UENFE I 0L KE L TRIER P 04,



itertools

Pythonf] Y IR i tertool s 3R T ARH A HKIH THRAIFIZAT RHT R L
B, BATEF itertoolsRALHI LA TR LA

>>> import itertools

>>> natuals = itertools.count (1)
>>> for n in natuals:

print n

N

E Acount () &EIE—ANERAEMRLE, ol LRREBASITEE BAEFS], WAEARATR, Rif#ciricBH.
cycle () EIENH—NFHIEREE T E:

>>> import itertools
>>> cs = itertools.cycle('ABC') # ERFREWMEFIIM—Fh
>>> for c in cs:
print c
.
'B'
'C'
'A'
'B'
'C'

FREAEA T K.
repeat () AT AN TRELMREZ T X, ALRELE - ASHET IR E EE RH:
>>> ns = itertools.repeat('A', 10)
>>> for n in ns:
print n
%T'E.moik ‘A’

TRFFIREE coriERN A S TRHIER T %, WRARGWRT —MERNR, ENSHELTRATRER LK,
HEL AT RENFHEURZERZ AN TR

TRFF B ALRIER T E, EREFERINSEL takewnile () 5 RBORIE XA B REEH —4NA BRI F 51

>>> natuals = itertools.count (1)
>>> ns = itertools.takewhile (lambda x: x <= 10, natuals)
>>> for n in ns:

print n

STENH1FI10
itertoolsIRALM SN IEREBBIERBE NS H:

chain()

chain () AT ME—HIERR RBBGER, MR —NERHKIENE:

for ¢ in itertools.chain('ABC', 'XYZ'):
print c

# j%,fﬁﬁ%: TAY O'B' O'CY "X o'y g



groupby()
groupby () AR 8% A AH AT i) B 4T T Z ok SR BUEE — 2

>>> for key, group in itertools.groupby ('AAABBBCCAAA') :
print key, list(group) # AHAXBEEM1ist () REIE?

‘IAI, IAI, IAI]
IBI, IBI, IBI]
ICI, ICI]

IAI, IAI, IAI]

SEBR b PR ML R iR HE AR, REER TR A AN TR BB MEASE, XHNTRAPOAARE AR, T
BRHOR EEE A T key. MRBANIZERBRANE A, BATLAETCER a2 #GE B A F i key:

>>> for key, group in itertools.groupby ('AaaBBbcCAAa', lambda c: c.upper()):
print key, list(group)

> QW

A [IAI, lal, lal]
B [IBI, IBI, lbl]
C [lcl, ICI]

A [IAI, IAI, lal]
imap()

imap () Mmap () MIXHE T, imap 0 TLMER T LI FF, FH, WRBANSFIIKKERS 3, LIERRAN .

>>> for x in itertools.imap(lambda x, y: x * vy, [10, 20, 30], itertools.count(l)):
print x

10
40
90

ER inap () BB —NMERITF R, Minap () iR Ellste HRE Amap () B, BETHETE:

>>> r = map (lambda x: x*x, [1, 2, 3])
>>> r # rERHERRT
(1, 4, 9]

BYRE A imap O, FFBA AT

>>> r = itertools.imap (lambda x: x*x, [1, 2, 31)
>>> r

<itertools.imap object at 0x103d3f£90>

# rRR—MERNZR

WA for BN cBATIEN, A 2EBREAIEHHEL T TR:

>>> for x in r:
print x

1
4
9

XYL imap () LI T HEHETHE”, MR EFTERBLERONEATE . KB inap () PR SIS P T 8 R BUst
a] LAk 3 TR R 5 :
>>> r = itertools.imap (lambda x: x*x, itertools.count (1))
>>> for n in itertools.takewhile (lambda x: x<100, r):
print n

SRR A2

TR imap () Befimap () ERBETIRFENSHHLGER?



>>> r = map (lambda x: x*x, itertools.count(l))
SRR A?

ifilter()
ARHZWT, ifilter QiR filter () KBS,
N~

itertool sHEERIB P AT &M RALEIA TN RERI R, EANIHIREHEA Rlist, TRBAXN R, RE M rorfEHERKIM K
FTRIEHH.



XML

XMLERHISONE 2, EWebth MMM L T, AIARSHGTER, Lk, FLETBROMAEEXML.
DOM vs SAX

BAEXMLAE P J77%5: DOMMISAX. DOMEIEEANXMUEANTE, @Ak, HibSHAER, @re, ma2n
DMERIBA W BT M. SAXRIEN, Wikdir, SHANEDN, Bk, staRRNTFEEE B HAF.

EFBRT, HRAEFBSAX, FHHNDOMELEK &GN .

EEPy&anjﬁﬁfﬁS/iXﬁgﬂ?)@ﬂlﬂF??ﬁﬁﬁ?, ﬁﬁ??%ﬁﬂ];é@rEgggﬁ#{%start_element, end_element%ﬂchar_data, HERFX
3AERE, ARJEHAT AT T

BT, HSAXENT AR B — A1 R

<a href="/">python</a>

LRI
1. start element¥FftF, 7EiEHl<a href="/">Hf;
2. char dataZH#, TEEEHpythonhy;
3. end_clement®EfF, FEEE</a>H.

ARG ER—T:

from xml.parsers.expat import ParserCreate

class DefaultSaxHandler (object) :
def start element (self, name, attrs):
print ('sax:start element: %s, attrs: %$s' $ (name, str(attrs)))

def end element (self, name):
print ('sax:end element: %$s' % name)

def char data(self, text):
print ('sax:char data: %$s' % text)

xml = r'''<?xml version="1.0"?>
<ol>
<li><a href="/python">Python</a></1i>
<li><a href="/ruby">Ruby</a></1i>
</ol>
Tr
handler = DefaultSaxHandler ()
parser = ParserCreate ()
parser.returns unicode = True
parser.StartElementHandler = handler.start element
parser.EndElementHandler = handler.end element
parser.CharacterDataHandler = handler.char data
parser.Parse (xml)

%&Ereturns_unicodeyﬂrﬁueﬁﬂ‘r IR 5] #) BT element 44 %ﬂchar_data%‘ll%mﬂcode, b 7 B Ak BE 7 8

FEFRWRIEN — KEFE/ER, CharacterDataHandler W] BEMZRIAA, FIUEEH CORERR,
fEEndElementHandler BB & 3.

B TRHTXMLAL, A BXMLIB? 99% B 4L T & ZA M XML AR AR H R R, FHib, &8 dRaa N
A XML J7 ¥ R 7 1 e«

L =[]
L.append(r'<?xml version="1.0"2>")



L.append(r'<root>")

L.append (encode ('some & data'))
L.append (r'</root>")

return ''.Jjoin(L)

WREARE XML ? 2R AERXML, SU8RISON.

AN

FEVTXMLES, EREIRE B CRBIGEBT R, mNE4R, B35 SR RTFER. BT, BT HEE.
252 — T R Yahoo M XML ) RS ik, REVG RMBIE LR RS

http://weather.yahooapis.com/forecastrss?u=c&w=2151330

SHRBREG, BEERHRNIRATS, 7T LAEweather.yahoo.cond® IR T, HI 40 2% HhhbA~ B URLAL & & 3% T AXAD .


https://weather.yahoo.com/

HTMLParser

WRBANERE —MERS|E, F—PRARRICEFMSEHREITTR, F PR ZHIMLIE, FF BEK N
BRI RAFE. B iERAM.

BBE—FOLTER T, BB MZWTHETHTIMLE ?
HIMLA 5 _ERXMLE T4, {ERHIMLATEER A XML 4 ™8, BT LA B8 A A I DOMER SAXK # Hr HTML.
4§ #E Pythond@ it T HTMLParserSR Ik % 77 A HTHIML, R 7 & 8 JLATAXAS :

from HTMLParser import HTMLParser
from htmlentitydefs import name2codepoint

class MyHTMLParser (HTMLParser) :

def handle starttag(self, tag, attrs):
print ('<%s>' $ tag)

def handle endtag(self, tag):
print ('</%$s>' % tag)

def handle startendtag(self, tag, attrs):
print ('<%s/>' % tag)

def handle data(self, data):
print ('data')

def handle comment (self, data):
print ('<!-—= -=>")

def handle entityref (self, name):

[

print ('&%s;"' % name)

def handle charref (self, name):
print ('&#%s;' % name)

parser = MyHTMLParser ()
parser. feed ('<html><head></head><body><p>Some <a href=\"#\">html</a> tutorial...<br>END</p></body></html>")

feed ) HEA UL KIAM, HHBAN—E KB INHIMLFAFEEHER L, WUy Eix.
RRTFIRIAPM, —MRILR R M anbsp;, —MRBTFRRMah1234;, KPR FRAERAT UOE I Parserfl 7 Hi R .
NG

H—AMWT, FAhttps/www. n.org/events/python-events/, FI¥IW 2B BIFILIHFEH], AR5 Z @ —TFTHIML, %iH
PythonE P & A i & 1B 18] . 42 FR AT HE £


https://www.python.org/events/python-events/

W B =
BT WEIIBERS, Pythonit A KE KIS =B,
EA L, A= HRESFEPYPI - the Python Package Index EiE M, RERBISHN M4 5, BIA FHeasy install
BF pip R %
RENAERRE =TT,



https://pypi.python.org/

PIL

Iﬂ’;L: Python Imaging Library, B4 2 Python’F &3 sk EHEBACBIFHEE T . PILTIREIEH 8K, (HAPIHIEEH S
ZHPIL

#E Debian/Ubuntu Linux T B 88 i3 apt 22 %% :

$ sudo apt-get install python-imaging

MacHl H At B A< ) Linux ] A B BeA¥ F casy_installsipipZe3%, 22300 % BIERIEA T

$ sudo easy install PIL

WR BRI, RIERRAGIEHRRME (Hiopenjpeg) % L.
WindowsF & 5t £ PILE 77 Mt T #exeZ A, .

BAEEHRK
REEBERLOEGEBERE, AR=DTRE:

import Image

# FTH—ANjpgBEH, ERBREESRAKRECH:

im = Image.open ('/Users/michael/test.jpg")

# REBEBRT:

w, h = im.size

# ZHEI50%:

im.thumbnail ((w//2, h//2))

# RS BB A pegtt IR

im.save ('/Users/michael/thumbnail.jpg', 'jpeg')

HihTheembl . feks. 8. s, AeRE—RES.
Phdm, AEHIRCR th A % LT

import Image, ImageFilter

im = Image.open ('/Users/michael/test.jpg")
im2 = im.filter (ImageFilter.BLUR)
im2.save ('/Users/michael/blur.jpg', 'jpeg')

BRI

PIL#I ImageDrawi®ft T —RHNLE HE, ERATTUEELE., WEBEARFRBIFEER:

import Image, ImageDraw, ImageFont, ImageFilter
import random

# BENLEEE:
def rndChar () :
return chr (random.randint (65, 90))

# BEMLEIEL:
def rndColor() :
return (random.randint (64, 255), random.randint (64, 255), random.randint (64, 255))

# BENLEIE2 :
def rndColor2():
return (random.randint (32, 127), random.randint (32, 127), random.randint (32, 127))


http://pythonware.com/products/pil/

# 240 x 60:
width = 60 * 4
height = 60
image = Image.new('RGB', (width, height), (255, 255, 255))
# BIEFontX& :
font = ImageFont.truetype ('Arial.ttf', 36)
# Bl DrawXtf
draw = ImageDraw.Draw (image)
# HAEMERR:
for x in range(width):

for y in range (height):

draw.point ((x, y), fill=rndColor())

# S
for t in range (4):

draw.text ((60 * t + 10, 10), rndChar(), font=font, fill=rndColor2())
# R
image = image.filter (ImageFilter.BLUR)
image.save ('code.jpg', 'jpeg');

BATABBEREAR R, BELEXT, RENEGHTEY, SERIENEANT:

WRIBAT I AR -

IOError: cannot open resource

RRFEAPILEE B B A B, T URIERAE RARMANTBAR, thin:
'/Library/Fonts/Arial.ttf"

EVEA T MPILKISE KINEE, BB S%PILE /7 3XHY:
http//effbot.org/imagingbook/


http://effbot.org/imagingbook/

IR
N

Fr-1Hl

Python3Z 7 Z MBI R H KB =T7 &, BIE:
e Tk
o wxWidgets
o Qt
e GTK
&%,

{B & PythonH 7 i BE & ST FF Tk Tkinter, 4 Tkinter, TFR ZFEEME, Mo NEERMSEH. AZR BN B EH
Tkinteri# 4T GUISRZ -
Tkinter
BATRME — T
BAG S HPythonf R A% 28 F P8 B B Tkinter, Tkinterd} 3 7 15 9 Tk 0 5
TkR—AEE, RS IMRIERS, FATHESITA;
Tk HABIERARBERAGUED, TEREARIGUL
BTk, BATHARRE R 7 Z A Tkinterl Bt OB AT LA T .
E—ANGUIER
{8 F Tkinter+43- 8] 88, FAIK %% 5 — A GUINR 4 F)“Hello, world!”.
BB RS N TkinterB BT A W2
from Tkinter import *
5 R MrramelRAE — A applicationZ, XAZFTH WidgetfI R & 2%:
class Application (Frame) :
def init (self, master=None):
Frame. init (self, master)
self.pack()
self.createWidgets ()
def createWidgets (self):
self.hellolLabel = Label (self, text='Hello, world!'")
self.helloLabel.pack/()
self.quitButton = Button(self, text='Quit', command=self.quit)

self.quitButton.pack/()

fEGUIH, 4/ Button. Label. #iAMEZ, #02—Widget. Framell] 2 Al A28 g4 H At WidgetfI Widget, BT i WidgetdH
AR — RN .

pack () TEEWidget M A BIR AR, FEEIMR. pack () REFE AR, grid() TUSEREERKMA)R.
ZEcreateWidgets()jf%qu, iﬁﬂ]EUEE_‘4\Label$n—‘4\Button, i%EhMDnﬁiﬁiﬂiﬁi, ﬁiﬁiself.quit()ﬁiﬁgf?ﬁgﬂjo
B=0, gzﬁmitApplication, I B BhE BIE

app = Application()
# WEHORE:
app.master.title('Hello World')



# EHESEIR:

app.mainloop ()

GUIEF M ELBEATTRITCRARIERANHELE, FRRAEE-FHEE. FHib, WREBLEEFEEN, RFEE
e AL,

BATRAGUIRER, WTLAEEITHKEN:

R Quit A B & X EERIE T -

WAL
BATEXEAGUIRRF St — T MA—ASCAHE, AP TSR, R AEER, B EE.

from Tkinter import *
import tkMessageBox

class Application (Frame) :
def init (self, master=None):
Frame. init (self, master)
self.pack()
self.createWidgets ()

def createWidgets (self):
self.nameInput = Entry(self)
self.nameInput.pack()
self.alertButton = Button(self, text='Hello', command=self.hello)
self.alertButton.pack()

def hello(self):
name = self.namelnput.get() or 'world'
tkMessageBox.showinfo ('Message', 'Hello, %s' % name)

ﬁﬁfﬁfhﬁifﬁfﬁﬁﬂﬁﬁy ﬁEZQhello()y ﬁﬁfiself.namelnput.get()gﬁ?gﬁﬁfhﬁﬁ)\ﬂgjzjgﬁgy fﬁ
FﬁtkMessageBox.showinfo()EIElﬁﬁﬂjﬂﬁEaXﬁﬁﬁﬂio

BFBTERMT:

NG

Python?y B ) Tkinter 7] LA R A KIGUIEF I E K, WRERIEFEERNOGUIERF, BUARERAREIFNIES
PERHE

VS5 %: hitps:/github.comymichaelliao/learn-python/tree/master/gui


https://github.com/michaelliao/learn-python/tree/master/gui

P 2 i F2

HANEBRMEEA PR, BAEREAR ERANEFHRNSERERF, ROFEHROEFT .

THENM R AL S M EVEEE R, kNS EN T U ERBEE. NEmERL2WAERF LM E T
HHLKELE .

BT, RN AT HFRMR, ARETHEAURAER R S RSB BB ERER T, RE, FRK
5t 955 18 000 T PAY 2 Ao 2 2 ek T Bk o £ e 8 R ) RS o

TR B BT A kR Y%, A QQ. Skype. Dropbox. B imaE, ANEMIFEFFEEK B K ENBLSAR
M, Frik, EHTIMpl, MEEERNGHEN LR ERZ REERE. i, JESEEMFIRR S8 LA
Webfik 55 B REEIBME, T QQBERE RS AT FEA MR 5 83 £ A HRRA B .

W& RN BT JT KT8 5 # R — £, Pythontt ABi4h. FPythonit4T M4 4t , Mt R7EPythonfEFF 4 B XN HEREN,
BRI R 55 o AR BB A i D AT AR .

A B BRATTHRE VA 28 Pythonlod 4 G 2 6 A8 2 71 e 3 B2 F 78 7 o0 4 SR B ) 4 2 o



TCP/IPfEi 4t

BRRFIEN BERM MR AL, HETENMERHREERNERRS.

THEHNTEEN, MAZieEBEmi, EHRiHENMSG, BEHE) BECHE —EWMiL, IBM. Applefl
Microsoft# A % H I, BEAFKE, XMF—BABRIREE, FREPSC FRHEE, HR—MESH
AR R, AEFES ZEBAITT .

NTHREMHA A AFEREMTEERERERZR, ROFE —EERERAB, AT ERIEBEMXANEFR, H
B % (Internet Protocol Suite) i 2 3E FH HhillAn#E . Internet/E HinterfllnetPi AN LR A &R K, EEMEEE W
LML, A T Intemet, EMAEMLE, REEFIABI, AT BN LB,

FOA BB A E T LA, ERREENH MR TCPAIIPHNL, BTk, KEIEERM K R
TCP/IPHHY -

BASKIEHE, S5 BAREEX TR, bR B A S ENE X 5 R BE R et . B _EEANTTFENLME—AR IR B R
IPHbhE, 28480123.123.123.123, WMR—GHHEH AN BARFEANBE LML, Kb, EHsSEHmAHEZ AP
hE, BRA, IPHuhbxt R S2hr ERUFENKMNSED, ¥ RN E.

IPHMY S FTIEEHE N — S EHELENE KIEE S — 5 El. BEW S BIR—/ D r—/N R, REETIPEEESH

%. BTEHBRMNERER, WETENZRASERZRLE, B, BbSfasiRenfe—MPakiktE. 1P
BRRRRERKIE, BEZANEE, EARERENE, BARIERF k.

TCPHFM R SLAEIPH N Z . TCPHMSATIER & tH L2 [T S, RIESE SZIRF 2L TCPHX
B EFRILER, RE, WENPERHS, WENTREFERE, WREEET, HAELR.

W2 H A E R R CE R BILAETCPH RN L, than A T3S B HTTPHML . KIL BRI KISMTP M 5E .
—NPEERT BF EARMNEIESS, B EFIRIPHALAN B AR IPHLE, JEm DA E iRk E

WmOEHAEM? EREHENEGR, RRIPHLRZRASBE, FAR—GHEN ERESIMERERF. —PREXR
T2E, BRERZENEHERQQ, MEEM D TRKXS. BIMMNEKEFHMBIERARFERE—NIKOS, X, B
ANBERRAET 6 TH L2 18] 37 P 2% e 7R B % B I IPHBHE AN % B )5 05 e

—A LA RRFEN 52 M EHRER, B ESRIERS .

THET TCPAPHMM I E AN S, [PHbEAE DS, BATEE AT AT IGEAT M AR T .



TCP4wfE

Socketf M4 R 2 i) — M R . BEHRANH —ASocketRARGTIH T — AWK R, 1T FF —4>Socket Z 411E H
PRUFENLRIIPHIE R 3G 05, FH48 € PR RLEN ] .

& U
REBE B R TR TCPE . QURTCPIE BN, TBRITIE BRI 35, Hsh i SLE B 1 FR 5555 -

BABIT, HBAVER TS F U5 HFRE, ROECKTENMER i, JIEHS 3 RFRIKRS &K EER.
WMR—VIRF], FRKIRSBSEZ T RAVAERE, —ANTCPEEMAE RN, FHRBERZERZENTART

Bk, RATEGIE— 5T TCPERERSocket, T LAXFEM:

# B AsocketfE:

import socket

# Bl —Asocket:

s = socket.socket (socket.AF INET, socket.SOCK STREAM)
# OBEE:

s.connect (('www.sina.com.cn', 80))

Bl#sockethf, ar tNeETHE EMEHIPVAEML, R B ELE#KIPve, BIEENAF INET6. SOCK STREAMTR T ff F TH [F)
WHITCPIIL, XHE, —AsocketX RELBIRELT), ERIEEE BILERE.

BB EF KRR TCPES, WAURIE RS 83 FIPHLIE AN GG 05 o HriR Pk i IPH Ak 7T LA R A www . sina . com. cnH 3l
HHE|PHbE, (HRE 2 REIIRRS 8K OS50 ?

ERREENRSS, REHAFORS, mOSHOHEE FR. BFRIEEG M, HEHTREEN RS
AR 5528 0200 O 5 Bl e 7E sodim 1, B 2Asodi M /2 WebfR &5 I brvESs 0 . AR5 # A ST M be s 05, 1 inSMTP
R R25 0, FIPIRE 2180, 2%, 302/ F 1024 2 Internethi v IR & B35 O, 3% 02 KF 102487, BT LAME

BEAM.

B, BATEEFIRR S JHABUT

s.connect (('www.sina.com.cn', 80))
EERSHR—Muple, BEMIAEROS.

BILTCPER G, BATHW AR BRI SS 8% ZIXTER, BRIEEETHINAE:
# ORIBEE

s.send ('GET / HTTP/1.1\r\nHost: www.sina.com.cn\r\nConnection: close\r\n\r\n')

TCPEZ BRI R X FEE, W5 #aT AR G0 7 A i . HRESRKERER, EAWil, ZREEEKHICRR
5o Bltn, HTTPHMSUHLRE % P s b JSE R IE R G R S5 4%, RS AW EE A R BIRS I o

RIEBSCAR XL IFF EHTTPARAE, W0 SRR B R, 82 Rl AT AR WACRI R AR 25 453k [B] B 0408 7

# BRWOEEE -
buffer = []
while True:
# BRBRZEWIkFN:
d = s.recv(1024)
if d:
buffer.append (d)
else:
break
data = ''.join(buffer)

%q&ﬁﬁlﬁr ﬂﬁﬂarecv(max)jffﬂir —ﬁ\%gjﬁq&%i%?%ﬁr F i, E—/I\Whlleﬁé%qj}igj%q&v Eﬁ]recv()ﬂ@
THE, Rrgloes, BEER.

BERAEWTEHIE S, WA close () TT¥ERKMSocket, X, —RTEBHRIMEBFERERT



# ORIMER::

s.close ()

B EIRBRE GEHTIPA RN A S, RATR TELEHTIPL MM T2 B — T, EHTTPLATENHR, MR A ERREER
i

header, html = data.split('\r\n\r\n', 1)
print header
# B EAE B S

with open('sina.html', 'wb') as f:
f.write (html)

PIE, RBEEMRERPIT XA sina. ntnl X, FHATLERFROERT .
i 55 2%

ME P imamAE, RS SMERER L,

AR5 283 FE B SR R E — N D SR AT Sk B HAb R P om iR . MBEANF P mEREERT, BREBMEZE P wmE
S Socketi®E ¥, BEJEHIBEMEX M SocketEEE T .

Pk, BRFBLATIFEEwRD (w80 MW, |R—AF/miER, MEIEZSocketiE . HTRFB[BIARERK
HEFmEER, oL, RFH[BERBX D —SocketEHE MM 7 4P E M. —>SockethKBidM: iRk 55 4%
Hby ARSSARER D & il 2 i O SR ME— 3 E — 1 Socket.

HR R S525 0 T BRI RN 2 AN E PR KIE R, Bl SN ERETE - ESREFRERLEHE, BN, &
Fan— W R BEMRE —AE W T

BRAIRRE — MR RSBER, EBRE P mEE, BEPHATROFZFEN Lre11cBER %,
B, AlE—ETIPWRITCPHM I Socket:

s = socket.socket (socket.AF INET, socket.SOCK STREAM)

RiE, BMNELE LW IEED., REBTRELZHRME, AU ERE RN EKPHLE E, BETeL
Fo.0.0.088 BT A ML, BATLARH127.0.0. 188 @ BIANLHLAE. 127.0.0. 12— /AMFERHIIPHLRE, FRIRAHLHL
bb, SRgEE BXANHBE, FPuUARNERVISIT A SR, AN, SN EN TR ERER K.

IO S R/EMERE. FARNEKZ ARG ARIFHERS, U900 MRH 5. HER, MT1024% 05 %
DB RARA B € -

# Mg o
s.bind (('127.0.0.1", 9999))

BHE, WHListen O HEFFHBEWIRD, EANKSEEESRFERNBAEE:

s.listen (5)
print 'Waiting for connection...'

BETR, BESEFEL - DARABAREZREZ P ROERE, accept ) RFMHIFIRE—ANF IR ES:

while True:
# BRAEERE:
sock, addr = s.accept()
# QIR RAETCPES
t = threading.Thread (target=tcplink, args=(sock, addr))
t.start()

BMERMLAQREHLRE (EHE) REH, BN, RARELCHEERNSRE S, TREZIAME S IkEERE:

def tcplink(sock, addr):
print 'Accept new connection from $s:%s...' $ addr
sock.send ('Welcome!"')
while True:
data = sock.recv(1024)



time.sleep (1)
if data == 'exit' or not data:
break
sock.send('Hello, %s!' % data)
sock.close ()
print 'Connection from %s:%s closed.' % addr

BEEREVE, REBEER -FRDER, REE/RE/WEEE, N ErelloBRIEGE P . WRE ) AKIE
TexitFF8H, MERKHEE,

B AZXNMRFRET, BIAETERS —NE S WETF:

s = socket.socket (socket.AF INET, socket.SOCK STREAM)
# BOTERE:
s.connect (('127.0.0.1", 9999))
# BROEHEE
print s.recv(1024)
for data in ['Michael', 'Tracy', 'Sarah']:
# RIBHEE
s.send (data)
print s.recv(1024)
s.send('exit"')
s.close()

BRMBEI AR GTELD, —NEBITRSSEF, H—NETEmER, BUUERIRRT

FEEBKR, BPmEFSITEEMEH T, MKRFSEFSKTET TE, BIHECHHCREERF.
NG

FITCPY UHEAT SocketRARAE Pythonth -+ )W, W T2 P13, BENERMS BPRUEER D, W FRE%, By
SEMUFIRSEN T, AR, AR, AR MRESERA I, B, W% BEFSERET T £,

Fl—ANm 0, #i—ASocketdfE T LAE, A AR A Socketdf & T o
VERL 2% . httpsy/github.com/michaelliao/learn-python/tree/master/socket


https://github.com/michaelliao/learn-python/tree/master/socket

UDP%fE

TCPRZELATEEER, FF HIBEXUT# AT AR BB X B HdE . MR TCP, UDPI A [ ) Jo 3% £ 1 #h i

fEFUDPHMY R, ABEERIERE, ATEMEN TIPS DS, RUTUERREES. HE, RRAREEHR
REET .

SERAUDPAEEE A TS, EERRARMTCPLL, EER, T ARERATEIEKEE, AT EHUDPH L.

BAVREF WAEE UDPH UL sdE . FTCPRAL, £ UDPKIER T thiy A P MRS 4. RSB EATE
iy up

s = socket.socket (socket.AF INET, socket.SOCK DGRAM)
# ShEuO :
s.bind(('127.0.0.1', 9999))

Bl Socketh}, sock peramit E T iXAMSocketfIZK A R UDP. 4854 O MTCP—#E, HEEAARNFEERH 1isten ) Hik, M
7 BB OR B &P I B0 -

print 'Bind UDP on 9999...°'
while True:

# BB

data, addr = s.recvfrom(1024)

print 'Received from %s:%s.' % addr
s.sendto('Hello, %s!' % data, addr)

recvfrom()jf%gﬁitj%ﬁﬁ%*ﬂ%;fhﬁﬁﬂgﬂﬁﬂtfaﬁﬁ[], X, Eﬁé&%&%lé”%ﬁﬁ%ﬁ%y }ifgﬂﬁfﬁsendto()EﬁﬁIQiﬂﬂiiﬁgfﬁlﬂ)P
REAF .

EEREAET ZHE, BN TRE R,

% P FHUDPRY, B iR A& T UDPH Socket, )G, AEEHconnect (), HiFEBidsendto () ARE B RE
¥E:

s = socket.socket (socket.AF INET, socket.SOCK DGRAM)
for data in ['Michael', 'Tracy', 'Sarah']:

# RIBHEE

s.sendto (data, ('127.0.0.1', 9999))

# BB

print s.recv(1024)
s.close ()

MR 55 25 BB AR F recw O TT ik
TR AP 6 47 70 5l B B AR S 48 % P s K, S5 RWTF -

NG

UDPHIf# F 5TCPEL, [ERAFERENERE. Wb, RELE482UDPH OATCPYS O B AMER, g, UDPH
999934 O 5 TCPI9999%k K 7] L& H 45 & .

VERL 2% . httpsy/github.com/michaelliao/learn-python/tree/master/socket


https://github.com/michaelliao/learn-python/tree/master/socket

HL - R4

Emailf) i 52 EEWebiE ZEAGZ, BEFIIAE, Emaith R EEM ENAIEET Z RS .

JUFFA BIAETE S MO A MBI R TR, ER, %£%%, ERINITHRSAHEH, A 0ERERSE T4
RATE EHRMN LB/

BAIREFB LA RIWFTBIER . BBEFREEILT, BE—NEFBIAKK —HE, BalR?
HARKRBERE, KGR, Tk, WEMRE, REHERNERE, EBETEES.

B WBUE /MR RFIZEIRERR, BAKERERN KT R, WneREIRE, HERZEEEER, iR
NELEER, BRIFAMAROAEERLE, RATEME—HE, BMEGHFERRE, ELEJLRKNNE.

EHEEEFEBHENRRE, UASHEHZLIMANKE, FAMRKSRRERR, MARKNAEAESR, —li—
WA, UL, EHSBEBRIRKE AR, METREAEN—Z, REXITO, HIRKNA B KK &
A, KBEME, BT BT

T ERAE R A Bt F KT RSN, RASEEARERE, MRAEDH.

WAEBRATE B B FHE, REEATE CHE TRt Rnee163. com, X5 B H-FHE4HubE R friendesina. com (JFER
HhEER 2 BRI , BMERMIHoutlookBiE Foxmail Z RIS Hlt, H EXF M Emailtbhl, RRIE” BT
MREEEE R 2T o XL F R B R IMUA:  Mail User Agent——HB {4 F - A2

Emal AMUAKR 25, AREEBIAXT 78, MR KZIMTA: Mail Transfer Agent—HB -5, 520 L Emailik
SiRftE, Mg, FiREE. BTRINE KB TR 163.com, FTEL, EmailE S BE M 5 R ALKIMTA,
B 5 BIMTAR Bt 75 R 557, Rl RFREIMTA. XA W ik 2 20l A IMTA, ERBATA R O R AAR
g, BATARLERE.

EmailBiZFRKIMTAE, BT 75K R esina. confJERAE, B, FIRAMMTASIEEmaills Bl 4 # & 4 B §
#MDA: Mail Delivery Agent—HB {4 8088 . EmailBlIAMDAJG , #t# # S AE TR O FEA IR 548 £, FRRUTERANX
PR ERE R BB P B, FRATDREIX AN ORAE B 1 B 3 05 Bk 2 R T R

- R RAN,  Email N & EERBIAN J7 H N, BRI — L, TP — B . Xt 77 ZEER BRI,
DB MUANMDA EIEER#FEE] B T B L

Frid, —&f T ERFRIRFE SR -
RN -> MUA -> MTA -> MTA -> HFAMIA -> MDA <- MUA <- W#A
AT EREAE, ERSGEFREMZBE, AR ERE:

1. % SEMUAJEER {5 BIMTA;

2. %EMUAMMDA LR

RMRAER, MUAFIMTA/SE B #9008k & SMTP: - Simple Mail Transfer Protocol, J& I FIMTAZ] 5 — ASMTA & F SMTP#
W

R AERY, MUAFIMDASE B 1B Bifh: POP: Post Office Protocol, B BifRA 3, fAFKPOP3; IMAP: Internct
Message Access Protocol, HBTARA R4, AR NERREEEMG, &) LI EEREMDA LM REEAE, Wit Fa#
FLIRAE, FF.

R4 25 P S KA E R BB AR, ik ARERCESMTPIR S5 4%, WAt RIRERFIMAMMTA L. REIRIEZEM A 163KIBEAE,
RRAREE R R BFRKIMTA L, FOAERRFEFREAS, FrEl, fREIE1635Z4EKISMTPAR 55 251

fb: smtp.163.com, ATIEBIRRI63HIM 7, SMTPHR S &G ZRIRE G HRAE MM AIRAE O, 1X4¥, MUAZREIEH
A Emaib@ i SMTPHH UK 3% BIMTA.

FALET, MMDAMCHRERT, MDARR 55 2% th ZRIGIE/R VIR O <, BRASH N B RIRBCIRKI B4, B
A, Outlookz 2RI BB 1425 7 3 2 B SR AR H S POP3IERIMAPHR 55 s bk . BRARMuBEAN 4, IXAE, MUAZ BRG] HdE



POPEIMAPHM AMDAHR I g 44 o

E{EFHPythonlI&ZilHKﬁ:ﬁﬁ, iﬁ%yﬁ%ﬁg’/l‘ﬁ/l\ EE:%H]M&F’ ﬂﬂxxx@l 63.com, xxx@sina.com, xxx@gq. com%, E%W/I\
MR FE AN 22 FH [R] — SR B A4 AR 95 s o



SMTP & i% M4

SMTPR KX ERA4F B, Pythond EXFSMTPHISCRE, 7T LAURIZZESCAERAF . HTMLHRA: DA 55 B A2 B B 4
Python® SMTPX ¢ stplibMlenai I MER, email FSTHIERRME, sntplinf 57 RIEMBALF .
B, BATRMIEG — 5 18] B F 20 ST A B A4 -

from email.mime.text import MIMEText
msg = MIMEText ('hello, send by Python...', 'plain', 'utf-8')

ER B EMIMEText W REF, B—NSEGIRIEIES, B -ANSHEMIMERsubtype, £ 'plain', HEAKMIME
B text/plain', Bia—EEHutt-smLIREL B = A,

M5, BidSMTPK %
# ¥ A\Email#ihtfnr4:

from addr = raw input ('From: ")
password = raw_input ('Password: ')

# I\ SMTPARS 2%l :

smtp server = raw_input ('SMTP server: ')
# AW A

to addr = raw input ('To: ')

import smtplib

server = smtplib.SMTP (smtp server, 25) # SMTPHMIBRIAMHRZ25
server.set debuglevel (1)

server.login (from addr, password)
server.sendmail (from addr, [to addr], msg.as string())
server.quit ()

FATH set_debuglevel (1) BRI LAFTENHH FMISMTPIR 588 X ELMIBT A 15 B . SMTPHIUE R fi] B8 i SO A g2l
Bio login() HIERRERSMIPHRF %, sendmail O FIEMARMM, HTFAU—RKKEZIN, FrUfeA—
Mlist, HRHFIERE—Astr, asistring()ﬂEMIMETextX§2R§EEistro

R —VIRA, AT CAEE e N A5 A P A B AT R % Y Enail:

FEIMER, RUQT A&

1. BRERAH £
2. %I#F}\Hgéﬁ%Zﬁi¥§ﬁaﬁ%y32iﬁ}ﬂgéﬁgzy ttﬂﬂMr Green <green@example.com>;
3. BABAR R T BB, EDIRAARIEEWENF

XRE AR EM. i ZREEN BEAEEBFAREISMIPHURAMTA, 128 & 7ERKAMTAR CAH
Hg’ Eﬁgly iﬁﬂ]iﬁﬂﬁﬂEFrom\ To*ﬂSubjectﬁibﬂ§UMIMETextqj, 2T£%—~$¢§E%§H@EB##:

# —-*- coding: utf-8 -*-

from email import encoders

from email.header import Header

from email.mime.text import MIMEText

from email.utils import parseaddr, formataddr
import smtplib

def format addr(s):
name, addr = parseaddr(s)
return formataddr (( \
Header (name, 'utf-8').encode (), \
addr.encode ('utf-8"') if isinstance (addr, unicode) else addr))

from addr = raw input ('From: ")
password = raw_input ('Password: ')
to addr = raw input ('To: ')



smtp server = raw_input ('SMTP server: ')

msg = MIMEText ('hello, send by Python...', 'plain', 'utf-8")
msg['From'] = format addr (u'PythonEH#H <%s>' % from addr)
msg['To'] = format addr (u'"EHHEHR <%s>' % to_addr)
msg['Subject'] = Header (u'>RHESMTPHIF{E...", 'utf-8').encode ()

server = smtplib.SMTP (smtp server, 25)

server.set debuglevel (1)

server.login (from addr, password)
server.sendmail (from addr, [to addr], msg.as string())
server.quit ()

ﬁmﬁET_¢®ﬁjmmthO*%ﬁ%_¢MﬁﬂﬂoE%K%ﬁiﬂ%Amm<mw%mmmmmnﬁ%m
REEPN, REBTHcader W RIHITIIG .

nsg['To' WK R FAF BT A Rlist, WRAE LA MRMEMIE, A, RN,
R —mERE, BT LAY E ABRAE TP B B IER AR AR AR

PRE BRI N2 AR AT BEAR R BAMEA R g R, FOR SRR S R 7E Bon iRy, S3Elt A7 asi g in
RPEMEA T, BRI ANE TR B RN ZH.

WRBMNEEEmaill RGN A, TR B0 T Ed 4 H iR 1R K -

From: =?utf-8?b?UH10aGo9u541ix5aW96ICEF?= <xxxxxx@163.com>
To: =?2utf-8?b?566h55CGoZGY?= <xxxxxx@gqg.com>
Subject: =?utf-8?b?5p216IeqU01UUOeahOmXruWAmeKApuKApg=="2=

X R LT neader N RMWIGHICA, 5 utf-8%i%(5 B M Basco4dmiT I LA . WMRRATE CRF S IEIXF S 3L
&, BREBER.

& 1% HTMLHE {4

WRBAVE RIXHTMLER A, T4 2 il i 2 SR S B4 70 ? TR 8, EMEMIMEText W BT, HEHIMLFAF &
£ %, ﬁ*ﬂ%:/\ﬁﬁﬂﬂplainﬁyﬂhtmlﬁﬂu7=
msg = MIMEText ('<html><body><hl>Hello</hl>"' +

'<p>send by <a href="http://www.python.org">Python</a>...</p>"' +
'</body></html>', 'html', 'utf-8")

FRIE IR, RRE B AHTMLE 7 ) B -

KIE

0 5B Bl P 250 _EFHGB 4 73? MR DR M A S S T MR SCAMSAN MRS, Brbl, AT
—AMMIMEMultipartX RAKRMMG A S, REEBEMNLE—AvivEText /BRI IESC, FH4t4:A4 B L RxsHE
HIMIMEBaseX} ZEIH]

# BBRT R

msg = MIMEMultipart ()

msg['From'] = format addr (u'PythonEH#H <%s>' % from addr)
msg['To'] = format addr (u'"EHEHR <%s>' % to_addr)
msg['Subject'] = Header (u'>RHESMTPHIF{E...", 'utf-8').encode ()

# WRMEIESCRMIMEText :
msg.attach (MIMEText ('send with file...', 'plain', 'utf-8"))

# BRI E—AMIMEBase, MAHLEEN—ANE A :
with open ('/Users/michael/Downloads/test.png', 'rb') as f:
# WEMMFHMIMERSCHZ, XERpngA:



mime = MIMEBase ('image', 'png', filename='test.png')

# MEREMLER:

mime.add header ('Content-Disposition', 'attachment', filename='test.png')
mime.add header ('Content-ID', '<0>")

mime.add header ('X-Attachment-Id', '0'")

# IR AR

mime.set payload(f.read())

# FiBase644ifig:

encoders.encode base64 (mime)
# WINFIMIMEMultipart:
msg.attach (mime)

RIG, BRIEERERE sy EBRREOE mivEMul tipart) KIEHE, HUAT KR H g4«

KiEE R
MREE—ANE AR EC R EAM? BEEHIMUIB &SRR T AT ? BRE, KEo RS HE
W BFRCEASMER B, FANRE X SERE TR R BB,

ZHER A A BB IESCH, BATR TR TR, SRR FRmES, R, EHIMLYEL S|
Fsrc="cid: 0B AT LEHEABAIRAT » WREZANE R, KEAMKRKES, RESIARRKcid: <8I,

ﬁEJ:ﬁﬁTﬁﬁgbﬂ)\MIMEMultipartE@MIMETextbkplainaiﬂghtml, ﬁ&ﬁ%%Eﬁi%ﬁEﬁﬁi%i%lﬁﬁﬁ%}#:

msg.attach (MIMEText ('<html><body><hl>Hello</hl>"' +
'<p><img src="cid:0"></p>' +
'</body></html>"', 'html', 'utf-8'))

BRIE, BT LR BB R EERIRA SIBRAF IESCHIBOR -

B B 3 3 HTMLF Plainkg X,

IR BAVRIEHTMLER A, Woftk A it 3 B8 28 803 Outlook 2 B IR M4 & 7T LLIE B WSS B A 1, (B2, Rtk A
ERKB&EAEE, BFATHIMLEME A 72

IMERAE RIXHTMLE Rl B0 — AN EsoA, R N TEE B HIMUS KB, BT B B SRR & A 2 SCAR R
G

F FMIMEMul tipart it A BA4H & —ANHTMLM Plain, Egifﬁi*gfgsubgpe;%alternative:

msg = MIMEMultipart ('alternative')
msg['From'] = ...

msg['To'] = ...

msg['Subject'] = ...

msg.attach (MIMEText ('hello', 'plain', 'utf-8'))

msg.attach (MIMEText ('<html><body><hl>Hello</hl></body></html>"', 'html', 'utf-8'))
# E¥RZEMsgHAR. ..

N SMTP

i FAARHE B25% I ES SMTPAR 5583 1, A B R B SCAE S, ROILERAF R BN SR RE B BTN . T R RIL T
f, FILAINEE SMTPL 1%, SEfr batR eI @ SSLz &, A5 B8 SMTPHMIUR X HEA: .

FLAL R AR 257, BN Goail, $RALEISMTPAR 556 NE N F AL fr. FATRFEF QT8 Groail$ 44 ) % £ SMTP A 14 #
G

WFENTE, Gmailf)SMTPH 02587, Eik, BB nT:



smtp server = 'smtp.gmail.com'

smtp port = 587

server = smtplib.SMTP (smtp server, smtp port)
server.starttls ()

# FT A AR A B T B — A — A

server.set debuglevel (1)

REBEAQEsureX R G, AR starcels 0¥, MAIRT ReEE. J5H KA ARSI E—
Fo

0 SRR 0 2% i) R TV T R Grail I SMTPAR 5585, B AR BATHIAIS R BA FIRRE, R 7 ZEXIR i 9 45 B B e Z 0
HE.

INGE
1 F PythonffIsimiplib R IZ BB+ 4 i 82, HEBEEIE T X PR B RIME L, IERREFIRAL, AT PURFIR S .

M — AR BB R — M Messagh B, MR —AMMIMEText X R, MER—NCARIEHNT %, wRHE—
MMIMETmageX B, MBS —AMENMGHER, BEEAWNRAEGER, BAvIMEMultipart R, MMIMEBaseH] LA
RN R ENR%EXRT:

Message
+- MIMEBase
+- MIMEMultipart
+- MIMENonMultipart
+- MIMEMessage
+- MIMEText
+- MIMEImage

EXMRER R DG B ERE XA /RAT PLUE T email mime RS B F E AT 7E B LR FEGI ) B .
FLS %,
https/github.comy/michaelliao/learn-python/tree/master/enmail


https://docs.python.org/2/library/email.mime.html
https://github.com/michaelliao/learn-python/tree/master/email

POP3WCEHE 44

SMTPH TR IE BB, 4 SR EWCH R ?

WCER R R g 5 — N MUASE 2 P 3, AMIDASE B3R BRI A P B R B Tl b o WSCECIR A 5 B 1 X
RPOPHY, HETHRASE3, {BFKPOP3,

Python B — M pop1iotEEk, SZIL T POP3ML, 7 LAE#F SRUhR 4.

EREPOP3IH B AR — AN EE T LA S MR A 5, TR AR R CA, XMSMTPHIRE, SMIPKIXK
R L A5 B — KB

EAEPOP3WCER B SC A2 B AT LABE 32 AR, 3 7% 22 FH ema i VAR LK) & T ORI A0 SO A, 32 P AT ) 152 ) B 44 F
o

BrCA, WCHR BB A 23 B 25 -
F—2: MpoplintBHRAH RIS A T BB 43
BB Memai IRHTIRIGSCA, EFEERIEXT R

& POP3 T &5 B 1k
POP3H A BRI 8, LA TREMARFD ARG, BRATHRIREE T — B lE e A 25

import poplib

# FNEBfFHAE, BAFPOP3RS AR ML :

email = raw input ('Email: ')

password = raw_input ('Password: ')

pop3 server = raw_input ('POP3 server: ')

# EEFIPOP3RL 5 :

server = poplib.POP3 (pop3 server)

# WLMTHAERARRMER:

# server.set debuglevel (1)

# I : $TENPOP3 R S5 33 ISR S

print (server.getwelcome () )

# HHAIE:

server.user (email)

server.pass (password)

# stat () REIMBEEERM &5 =R -

print ('Messages: %s. Size: %s' % server.stat())
# list () REIFTEEGRRS

resp, mails, octets = server.list()

# WTEFEREMFIREM ('L 82923, '2 2184', ...]
print (mails)

# %Eﬁlﬁ%ﬁ Bl FEERIISMALIFS:

index = len (mails)

resp, lines, octets = server.retr (index)
# linesffl T MBI RIE UG —AT,

# T ASRAS AN R AR B SR AR SO

msg_content = '\r\n'.join(lines)

# TG AT A

msg = Parser () .parsestr (msg content)

# T LARIBHRAER 515 B AR S5 25 R R A -

# server.dele (index)

# REERE:

server.quit ()

FIPOP3ZREX MR FLSEAR R 8, BEIRERPTABRMF, RABWEMEHAEM retr 0 WA ARERIT ., HIEFRHKZE
M 0 JER 465 P 22 AR A D T DA ) 35 R 0 B

S8 B WS A



FENTHRAF R R E— MG AR, Bk, e AL ERER.

import email

from email.parser import Parser

from email.header import decode header
from email.utils import parseaddr

RFE TR H AT LT ER 1 P BT AvessageXt B
msg = Parser () .parsestr (msg content)

{BRIX Mressagef RA G AT R — P MivEMul tipart X5, BIEESRENHnivERaseX R, HREWREERIE—E.
BT ARRAT T B 33 A ML AT BN i Message X R B IR :

# indentFAF4BEER:
def print info(msg, indent=0):
if indent == 0:
# BREHMIFrom, To, SubjectBFETIRME L:
for header in ['From', 'To', 'Subject']:
value = msg.get (header, ''")
if value:
if header=='Subject':
# FBEMIESubject R & :
value = decode str (value)
else:
# FHEMIYEmail k.
hdr, addr = parseaddr (value)
name = decode str (hdr)
value = u'%$s <%s>' % (name, addr)
print ('$s%s: %s' % (' ' * indent, header, value))
if (msg.is multipart()):
# IRHRAX R A —AMIMEMultipart,
# get payload()iEEllist, B&EFTEMFHER:
parts = msg.get payload()
for n, part in enumerate (parts):

print ('$spart %s' $ (' ' * indent, n))
print ('$s-———————————————————— ''% (' ' * indent))

# BTSN FHER:
print info(part, indent + 1)
else:

# IR R AR —/MIMEMultipart,

# BiR#Econtent typeHli:

content type = msg.get content type ()

if content type=='text/plain' or content type=='text/html':
# SESCARBHTMLA 2
content = msg.get payload (decode=True)
# B SCAGRG :
charset = guess_charset (msqg)
if charset:

content = content.decode (charset)

print ('$sText: %s' % (' ' * indent, content + '...'"))
else:

# ARICE, ME ML

print ('$sAttachment: %s' % (' ' * indent, content type))

B 4 ¥ SubjectEl#F Emailt @ & 11 2 FH R L w5 str, ZIEWER, B Hidecode:

def decode str(s):
value, charset = decode header (s) [0]
if charset:
value = value.decode (charset)
return value

decode_header () BB —Mist, EANBRce. BecX PRI FERATREAE L MR #AE, FrUl@irii kB2 TER. £
T AR BA I M T A8, RECT S — A&

SCARHRAF I R R str, B FEA GG, BN, AEUTF-8%: 5 B # CI%E IE# Bon -



def guess charset (msg) :
# JeMmsgit R IRENGRID :
charset = msg.get charset()
if charset is None:

# WRIRBAZ, HMContent-TypeFBIRE :

content type = msg.get ('Content-Type', '').lower ()
pos = content type.find('charset=")
if pos >= 0:

charset = content typel[pos + 8:].strip()
return charset

LKA, AT SRS A — iR, 568 CRERER — S04, RERANERERIE, FF
B R B, WRIE T, AR A Pythonfe T E WL 2 A< i

BT, SR

+0OK Welcome to coremail Mail Pop3 Server (l63coms[...])
Messages: 126. Size: 27228317

From: Test <xxxxxx@qgqg.com>

To: PythonZEIF#H <xxxxxx@163.com>
Subject: FPOPIWELHRH:

part O

Text: Python®[B<a href="...">#HPOP3</a>WELEB{F..... . .

Attachment: application/octet-stream

BATMITENRIE T B, XB IR —AMIMEMultipart, BREEHEES: E—Wo XN E—uIMEMultipart,
ZERA R A, TR BREIMIMEMul tipart B — A alternativeX Y, BAE A4 A RHIMIMEText FI— A
HTML#E R FIMIMEText o

INGE

FPythonf¥ipop1 i AR SR WCHR BB A4 73 PI 25 . 55— 35 R FIPOP3Th BB BB AF RN B A, 38 — 20 R Pl ema 1 AR BRI JR 465 1 A
PrAvessage X R, MG, FIEZKHRITH AR RSP RIA .

TS S%.
https/github.com/michaelliao/learn-python/tree/master/enail


https://github.com/michaelliao/learn-python/tree/master/email

Vi R BdE P
RFBTHR R, HEBRENFTR. SRFLIENNE, BEEEEEEEERFI#RE L, TREARFIAME
f, EREEMERFEIRS S L, REAMAEIES N
T 40 58 SCHGE B2 U R — N R I, I RIATE Ok SCRER R, B R — NIRRT 224 S -

BT BBt
Michael 99
Bob 85
Bart 59
Lisa 87

PRAT AR — AN SCAR S R T, — T RF— A%, H L R
Michael, 99

Bob, 85

Bart, 59

Lisa, 87

YRIERT LA ISONAE R ARAE, R SUAR A

[

name" :"Michael", "score":99},
name" :"Bob", "score":85},
name" :"Bart", "score":59},
name":"Lisa", "score":87}

(o
{n
{n
(o

]

PRIETT L AR RAERE K, (BRI T -

FREMIEINFE B O, JSONERInME, BHOE XHERMEXEHT;

AeefREE ), REEHEELERIAFPARECEBG, E6NEEIERR/MNEEEE T AF (it
%, 40GBHIEHE) » MALEEMIEANT.

AT ETEFRENEREEE, TH, EREEFFREE RN ENEE, MBI T HEEFE (Database) X%
TR T &M E R .

BOE R R AR P R IEFE AT, REISOFEHEERIEET . L5 T FREIEE, BREEE, RNAE ZEH
HI5% R B08E BE R201H AL 70 REE T R AR A b 34

RKABUE - ERRNEEER, ERAEES LR TOEHEBHN . 202N T
BRREANXXEYYHZZEE — LR/ ZEINER, BFRRHIXINER, W LLEExceld A — AR E R

BANEREE TS, BRFTEIZRTHR, 7T UATEExceld FHE —ARH
RWAREENPIH KRR, BARMRYEGrade IDAT LATE LR o BB xS I B A BELK -

2 Grade R 8 — 1T X M ClassR I 2 AT, EXRREIBES, XMETR (Table) HI—X 2 KK RBR R REEE
HIZE A o

WRIEEAFELHIDH T LB RFTHEILRIAT, XFEREDERREIEEDFRASQLIER], W LAF AL



SELECT * FROM classes WHERE grade id = '1';

ZREE IR

_________ +__________+__________
grade id | class id | name
_________ +__________+__________
1 | 11 | —HFg—3k
_________ +__________+__________
1 | 12 | —HFH 3
_________ +__________+__________
1 | 13 | —FH=3
_________ +__________+__________

KLU, Class R #— 47183 H LLRER B StudentR 1Y) 1T 8 % -

BT ABEAY LB X RABIEER AN E, WRRENE S K RBEEEMEAKSQLIER], #HEF CourseralftfE:
E: httpsy//www.coursera.org/course/db

H3C: https/c.open.163.com/coursera/courselntro.htm?cid=12

NoSQL

PRABVFENT Y NoSQLEIEFE, 1R £ NoSQLE A% Hl A MBLZ T E X R HEFE, FrbMRZ R 5 8H T NoSQLE
BERMAFESQLTWE? T ANERMAIBT, ESQLARA B H/E 4 W BEHH B HNoSQLWE ?

Boym e
BERRMEMARRBIEE, RLIEFEDRREEE. B AT 260 595 R B 2 ptix 2 L5
A5F B 0 7 P i P

e Oracle, HARIH=EI;

SQL Server, K E &K=, WindowssE Hl % #K;

DB2, IBMHJ™fh, W2 R4 i

Sybase, HLMMMAKRGELR, FRRAWBR, WEFHBRK.

X LB AR RN TTIRT AT 3200, BRI A RAE 78R T BT DAR) KA, AL EWebHI AR, HHEFE
EERT LSO ERS S, DRPRIEREREHMRTIST K, Fril, TikRGooge. Facebook, &2 HE M HI
BAT, Fo—BI4MRiE#E T 5o 3% 0 T IR B0 P -

e MySQL, KE#MEMH, —BEART;
o PostgreSQL, ZEASKEA HE, HELEARNE, BHLEEEMYSQLE;
o sqlite, RAREIEE, EE&EMMABIINA .

YEAPythonFF & THRIW, BEFEWA S REHEEE? LR EMYSQL. FAMySQLE Kk E & H, 7T 4H, LMRE SR
Rk, TH, BEZEMySQLA —REMEMIZLEN TR, REFEMEMRRITE.

AT BSEREHENES, RFHEEMNMYSQLE J7 Wik T # 3 % MySOL Community Server 5.6, XAMRA R SBR[, HAb
R AR BRI GERLL, WERKZIRRBRIAA L) .


https://www.coursera.org/course/db
http://c.open.163.com/coursera/courseIntro.htm?cid=12
http://dev.mysql.com/downloads/mysql/

{4 FHSQLite

SQLite& — MR ARBIEE, EREEERE —A M. BT SQLiteAkHRCER), MHEABIRN, FrEl, fFEBER
B &P S, HEZEFEOSH Android i) AppHh #8 AT LAEE e

Pythonigt A & T SQLite3, Frbk, 7EPythonhfEfSQLite, N&EZFMEMART, BHHEMA.
FEAE FISQLiterl, BAILERFEEIL M-

REBBEFETHFRRALEENES, ~MEEETEFHRETE2NE, WHRERR, HRNER, ZREER, F
o RMFIAET SRR o

BRAERRYEERE, HAREERIBIEE, — /M8 EE TR A Connection;

BEEBBIREE, |TEITIFWF, R ACusor, B CursortifTSQLIER], AR5, KB/MITER.

Pythonie (T —E#AE S R MAPIHR 1, AR 4038 PR ZE # B Python, R FERHLRF & Pythonbn A 9 38 FE IR B BI T
H1 T SQLiteft) J¥ 3h P9 B 7E Pythonbr B, B LABRATT AT LA B Rk #2 /E SQLte 34 &
BAFEPythonZ B &7 LB — T

# BASQLitelREh:

>>> import sqglite3

# EEBISOLI tetiimE

# BARE MR test.db

# WRHAFE, SENELHEFAURE:

>>> conn = sqglite3.connect ('test.db')
# flg—~ACursor:

>>> cursor = conn.cursor ()

# PAT—%SQLIEA], BlEuser®k:

>>> cursor.execute ('create table user (id varchar (20) primary key, name varchar (20))")
<sglite3.Cursor object at 0x10f8aa260>
# BEPAT—KSQLIER], FWA—FKidFk:

>>> cursor.execute ('insert into user (id, name) values (\'1l\', \'Michael\')"')
<sglite3.Cursor object at 0x10f8aa260>
# JAdrowcountRBHEAMAITEL :

>>> cursor.rowcount

1

# KHCursor:

>>> cursor.close ()

# REFE:

>>> conn.commit ()

# XKHMConnection:

>>> conn.close ()

BMNERAE TR

>>> conn = sqglite3.connect ('test.db')
>>> cursor = conn.cursor ()

# PATEWRES:

>>> cursor.execute ('select * from user where id=?', ('l',))
<sglite3.Cursor object at 0x10f£8aa340>
# REEHERE:

>>> values = cursor.fetchall ()

>>> values

[(u'l', u'Michael')]

>>> cursor.close ()

>>> conn.close ()

13 Fi PythonffIDB-APIRY, R 4517 2 ConnectionflCursorit &, T JG — e/ %M, BT LABLL L .
¢ A Cursorf #1047 insert, update, deleteig/ﬁ‘”ﬁ, AT 45 B B rowcount iR BIFZ M 4T 8, ﬁjﬁﬂugﬂﬁrﬁf%o
18 I Cursor®f KT select iBAIRY, Bidfeatchall ( TULERIGRE. FRER st BNTRELR —Mtuple, T



R —ATiE %

MBESQLIEAIHESH, MLoBELSHIRBA BB B execute ) HEE, B I AL DBFN NS H, 5
n:

cursor.execute ('select * from user where name=? and pwd=?', ('abc', '123456'))

SQLite 325 % LB AR HESQLIE A1) LA K JLA # LI $am 2 . BAR SRS 2 B SQLite B 77 P o

NG

FEPython P #RAE B FE I, BLSe R ABIE X M IS, MRJG, 381 Connectionf Al CursorXt R # 1 HiHf «

L1 {RIT IT i) ConnectionXt S M CursorXf SAR IEAHA R, B, BIHMME.

B4R 74 BE R R L 8 B 1% 5L T 4. 55 A1 9 Connectiontt ORI CursorXd G2BB ? #§H1Ztry: . . .except:...finally:... KA.



£ AAMySQL
MySQL: Webtth 5 o {8 i 5] 72 I BUE FE IR %5 2% . SQLitelI4S AR B BR. WHRA, EARAZ®EIFRIIE, E&E
MBS . TIMySQLR ARS8 m B vH SR E, BeAZRIFRYTE, R &K A7 T E K T SQLite.
BEsh, MySQLP#H £ FhEuE FE 51 %, &% PN 51 3R SCRF 3R 2 3 45 1 InnoDB.
% MySQL
AT LA B 3 MMySQLE 75 M 3 T #2831 i Community Server 5.6k 4« MySQLEEF &K, X RHITF& TR 2L
i, REEEIE .
ZHRT, MySQLERAMArcot AP O4, EELICERE. WRHEME, BMIED 4B E Npasswords
fEWindows b, IR EEFUTr-e4mis, LAME EfHh b3 3.
FEMacEiLinux b, % ZE 4 8 MySQLIIAC B S, EHE FEBRA I g9 2 SO UTF-8. MySQLIKIAC B SO BRI K

fE /etc/my. cnfB# /etc/mysql/my. cnf:

[client]
default-character-set = utf8

[mysqgld]

default-storage-engine = INNODB
character-set-server = utf8
collation-server = utf8 general ci

HEMySQLJE, A LB MySQLI) 2 /- iy fir 24T K A 4 F «
$ mysqgl -u root -p

Enter password:
Welcome to the MySQL monitor...

mysqgl> show variables like '%char$%';

B et e +
| Variable name | Value

o - o +
| character set client | utfs

| character set connection | utf8

| character set database | utfs

| character set filesystem | binary

| character set results | utfs

| character set server | utfs

| character set system | utfs

| character sets dir | /usr/local/mysql-5.1.65-0sx10.6-x86 64/share/charsets/

B et e +

8 rows in set (0.00 sec)
FEFutsFHMBR RSB EER.
%3 MySQLIX 3l

BT MySQLR 55 8% LA SL KRB AT, FFBE XTSRS, BTLL, 7 ZSCHRFPythonf) MySQLER ) 5K & £ FIMySQLAK
%o%o

HAl, AWAMySQLIKE):
e mysql-connector-python: &MySQLE 77 1] 4 PythondX 5 ;
e MySQL-python: 2% T MySQL CIR3) i) PythonZK 3] .
AT LASE AR b, R R e PR A«


http://dev.mysql.com/downloads/mysql/5.6.html

$ easy install mysqgl-connector-python
$ easy install MySQL-python

BATTLhmysql-connector-python Bl , I8 7 Q7] 3% 82 B MySQLAR 55 2% [ test B 8 = -
# B AMySQLIEZ :

>>> import mysgl.connector

# ERpasswordB ARKIroot 14 :

>>> conn = mysql.connector.connect (user="root', password='password', database='test', use unicode=True)
>>> cursor = conn.cursor ()

# flEuser®:

>>> cursor.execute ('create table user (id varchar (20) primary key, name varchar (20))")

# BA—TIEF, EBMySQLK GRS

>>> cursor.execute ('insert into user (id, name) values (%s, %s)', ['l', 'Michael'])

>>> cursor.rowcount

1

# REFEE:

>>> conn.commit ()
>>> cursor.close ()

# BITEM:
>>> cursor = conn.cursor ()
>>> cursor.execute ('select * from user where id = %s', ('1l',))

>>> values = cursor.fetchall ()
>>> values

[(u'l', u'Michael')]

# KMCursorMfiConnection:

>>> cursor.close ()

True

>>> conn.close ()

B T PythonfIDB- APIZE SUER RSB, FTLA, #AEMySQLIIEE FE ARSI SQLite2R i o
INGE
o MySQLIXISQL S L %5
o EEBRMNEEBEMYSQLE £ Nuse unicode=True, iEMySQLHIDB-API#4 & [5] Unicode.



¥ H SQLAIlchemy

PHEERR %R, BELITL5. B—NRENEMHPythonfI R SRR HKRKMTE, ATUH—-MitRRZ
17, Istg—NmRELwple, RAR—TiEFk, W, BFidfnaneffuser®:

[
('l', 'Michael'),
('2', 'Bob'"),
('3'", 'Adam')

]

Pythonf{YDB- APLIR 5] ) #0378 45 # st 18 _E XA R KT
B2 HupleR A —ITREE HRWEH . WRE—Muplef classSEHIRFR, B ER G ME HRWEHRK:

class User (object) :
def init (self, id, name):
self.id = id
self.name = name

User('l', 'Michael'),
User('2', 'Bob'),
User ('3', 'Adam')

]

SRR AL U BIORMEE R s Object-Relational Mapping, 336 ¥l FE R0 R S5 MIBU BIAt 5 b RS IR 262
LR SR NP 2 T LLORMAE S REE T2 o

#EPythontH, 4 4 HBIORMAE 422 SQLAhery. A1 & SQLAhemyli il i .

Sl easy installsk # pip 2 SQLAlheny:

$ easy install sqlalchemy

RJE, FA ERBANEMySQLI test¥i 4 B i user®, AISQLAlchemy R ixiA:

%—%, $ASQLAkhemy, %4t DBSession:
# A

from sqglalchemy import Column, String, create engine
from sglalchemy.orm import sessionmaker
from sqglalchemy.ext.declarative import declarative base

# AUERXT R ER:

Base = declarative base()

# EXUserSt#:
class User (Base) :
# RMBF:

__tablename = 'user'

# ORIV :
id = Column (String(20), primary key=True)
name = Column (String(20))

# ISR B R
engine = create engine ('mysgl+mysqlconnector://root:password@localhost:3306/test")
# fIEDBSessionZkA:

DBSession = sessionmaker (bind=engine)

PA_E ARG 58 B SQLAIchemy I M1 45 AL A B A AN R HiclassiE Lo WERE LR, #akskE L Hfticlass, #]anSchool:

class School (Base) :
__tablename = 'school'



id = ...
name = ...

create_engine () FISRAVIGALEIE FEEHE . SQLAIchemy] —ANF4F B R EHKAE B
VHOHR PR R R+ B IR BN AR /P 4 DA ehLEs it 5 0 S /SRR
HRAREREFTEBREMA &, DLEFERHH.

TH, RNEFEFWAREEERPHFN—TiER.

HTH TORM, BATREHEERDHFM—TIER, WU ARN— P user R

# fl#sessiontfR:

session = DBSession()

# BB HUsertt R :

new user = User(id='5"', name='Bob')
# ¥WnF|session:

session.add (new_user)

# IRITBIRAE BB FE -

session.commit ()

# KHlsession:

session.close ()

W, R IKEsession, REIEXT ZER MNP session, BJEIRAT IR . Session¥t B A FLN 2 7 $idE B iE £ .

T NEEER T EWHIER? H TORM, EHifl BRI A E Rtuple, TRUserSHR. SQLAlchenmy# #1214k 1
mr:

# flESession:

session = DBSession ()

# BlEQuery®i#fl, filterRwherefkft, BEWMHone () BEME—IT, WMREAall () WREIFELT:
user = session.query(User).filter (User.id=='5") .one()

# FTENRBVFIN R fname)B 1 :

print 'type:', type (user)

print 'name:', user.name

# KMSession:

session.close ()

BATERWT:

type: <class ' main_ .User'>
name: Bob

AL, ORMgt R IE U R KT 5 48 BB X SO SRR, AR #.

BT RABIEEN L NRETUASMELI —XN 2. ZXLEREL, MMM, ORMMELR thA] AR R 2 [ —

Blan, wmR—AUserfiFH £ A Book, BAILLE X —XLRAMT:

class User (Base) :
__tablename = 'user'

id = Column (String (20), primary key=True)
name = Column (String(20))
# —WE:

books = relationship ('Book"')

class Book (Base) :
__tablename = 'book'

id = Column (String(20), primary key=True)
name = Column (String(20))
# V27— MbookRBE TSR Bluser®R M :

user_ld = Column (String (20), ForeignKey ('user.id'))

LRAVE M — A Usert KB, %55 G #Tbooks /& H# 1& 5] — A, & 2 T4~ Booktf & i list.



INGE
ORMAHEZEF1F F Mt R AR HdR FE R I — AT iR 5 — D R E A B ShE e
IEA 8 FHORMBI R 322 T 5% R H0H08 B 1) SR 2



WebJ &

B R KR RIBAT AR LR, PO P 2 i o 2 v 8 e B R R B R IB AT B . JERBEEPCHLEINEE, K
B R EIBATAERE b, T8RRI AR BT RS 0, IXFhClient/Servert& sU R FRCSHEH »

BEE BN, AR, CSEMAE S Web, BAKIIEF R Webp FHFEF MBS F & IEE BE, TCSEMT
BE/ANE P IZEN TS E App, E, Browser/Servertf R IF 44T, FRIFRBSLEHM .

FEBSHEM T, FrimAREN S, NMARFREEMBERFEERS SN, XITHRRTFEERRSS, KR Web
W, FHIEWebT H Ras BT .

LR, WebH M AGWBHZEME. BT WebHEZAHIMLAE #, MHIMLRE&B®RIKEZNR S, HH, REHSH
Tta, BT E B AT LA BRI ARCA, Bk, BSERMRERTER.

SR, BT EEZKHKMANOce, Photoshopss, AHE A PAFE UAWebEARM . thin, FRBHHFE. #E. B
EMRS, HRWebNH .

WebM FI T4 AT A2 B BT R IR E BB 0. WebIF R tWE 1 T 8 JLANr B

1. B WebIH: B AHRESEEREHERBSHHIMLIE, MRAZBEWLREMAE, RTEEBRKE
HIMLIESC A, 550 89 LK X Web T T 5t 2 #2515

2. CGl: HTHEWDRELESHARE, WAFES T —MEMERE, BEWebHEMTIELE. ZbEA
PR IERIBISEYE, HILT Common Gateway Interface, F#RCGI, FHC/CHHRE .

3. ASP/JSP/PHP: T WebMiF%s M RBHBIRE, AC/CHXHMBEAESTEFEIEEG WK, MHAESHT
FR¥ER, SHIMLESE®, Bk, REBATCGIER . ASPR&M P i A VBScripthil 4 45 72 i Web T &
AR, MISPHJavakdwE A, PHPAS N RFERHAES.

4. MVC: AT RREEHRAESHRAHIMLS S T 453 2 5 7 8, WebRF 5] X T Model- View-Controllerff]
R, RFEibWebFF K. ASPKENASP.Net, JSPHIPHPHA —KHEMVCHEZE,

HAl, WebJPREARMERER RS, RETFR. FHRMVVMIDBREARE B
Pythonf 4 7 S L WebiZ B2 B, i1 T Python2 — MR KMAE S, TFRMER, FUIERESARMBWebIT K.

Pythony b HFWebJT RZHESR, HIRL BAMKIBREAR, %E#FPythonF K WebSfH, MEFFRMER, THISITEE
R

A BN VEG T Python WebFF K Hi A



HTTPHMY A

FEWebM I, MRS 2R AL N A, SEhr B2 IR A HTMLARS ZX a3 5es, ke Bon k. Ml
YA AR 55 4% 2 18] B A% S T SR HTTP, BB

o HTMLZ—fFRE XM RE XA, SHIML, Bl g5 M
o HTTPR7EM %% LA MHTMLEKI YA, F T3 5088 A0 AR 55 48 BB A5
FEZEBI T 2B, BT E %% Googlef] Chrome ] %125 »

Ht 2 BAE A Chrome e 83 T A RIEWE ? BUNIESEERKIE T, JHH, [EXTIFRMERWebMARFEER—RH
WEH.

TRA T ZEAE D) B AR 7 (K RATKIWeb S A, T Chrome$2 4t 7 —E B TR, FHEEWebIFKR.
ZRe4F Chromed 3485, $THFChrome, 7ESCHRFEFE", “FrkE”, “FFRELR” BAINERTEETH:

Elementsﬁ%ﬂﬁm%w, Networkﬁ%ﬁ]ﬁ%*nﬂﬁ%ﬁmﬁ1§o ﬁﬂ‘]f—iNetwork, mﬁ%_‘/l\d‘élﬂ‘%%, Chrormi’iﬁ
SRR W AR R 45 28 2 TR RS

LIRAEH BRI A www . sina. com.cnff, W[/ ERFRAER . XSRS, 2ERIMT TEHLIER? @
Anetwork BT, BATEAICAMIE . fENetwork™H, fgﬁ‘él]%_‘%lai’ = Hmﬂ’l@ﬁﬂ—'\‘Request Headers, MiThH
M) view source, TATERT] LAFE B0 Y038 K 46 HTIR AR 528 1 K

BEZERLBITANT, E—1T:
GET / HTTP/1.1

GETR AN —MEHUER, KMIRSHREBMIREE, /RA-URLKEE, URLEELL/ kL, /BRTFER, &
Hinrre/1. 138 KA BHTTPH SR AR 1.1, HETHTTPHHUKIARARZ L1, ERKED MRS A MSIRF1LORA, FEKX
HET LIRA RFLAHTTPIER A —ANTCPERE, DUntRAEHEE

MEBE AT H I, F— T8 Fxxx: abcdefg:
Host: www.sina.com.cn

ﬁﬂ?iﬁiﬁﬂmﬁ@%www. sina.com.cno ﬂﬂ%_‘ﬁﬂﬁ%%&ﬁg/l\lﬁ]ﬁﬁ, Hﬁ%’%&xﬁﬁ%gﬁﬂHostﬂéEﬁﬁ]ﬁ%&lﬁ*%%%ﬁjl\
P 5

?ﬂi@:”f‘EFﬁZ@JResponse Headers, )f—iT—_Eview sources E%Eﬁ%%ﬁi&lﬁlﬂﬁﬁﬁﬁ‘ﬂ@&ﬁﬁ

HTTPWR 32 53 yHeaderfBody®i #853 (BodyR Al &) , FA1#ENetworkH F B i) Headeri EZE K JLATIW T :

200 OK

200 R — NIRRT, JFHEokZUH. RMPIMPIF 404 Not Found: WITAFELE, 500 Internal Server
Error: RGN HE,, F%.

Content-Type: text/html

Content-TypefE RN NE, XEBERtext/htnlBAHIMLM IR . EER, WERHE K EEcontent-Type R 2 Wi M


http://www.google.com/intl/zh-CN/chrome/

KIABRMIGEREF, RUSERE K. RSHFAFEURDRABMM AN A, Fril, EIEURL

{%http://example.com/abc.jpg, EHEA—ERmEEA .

HTTPW S Bodysh R HIMLERS, BATESR B EF A", FFRE" “BEMTEL BT UENKHHEREE
HTMLYERS :

L AR I B FR E WWHIMLER S, E2M@HIML, SR, A5, RIEHTMLE RN &, BRE
HTTPERAFIRM S35, ERMEMME . M. Flash, JavaScriptf 4. CSSHEHFRIE, BARRH—NEEHT
. BT ABATENetwork T H BEF FIR L BSMIHTTPIE K

HTTPi& 5k

BRETHIRPE R, RAIKRES— THITPIE RKRAE:

HBL: WIS E L RRS S ZBHTTPIER, EREHE:

Jitk: GETI&ERPOST, GET{UERBIE, POSTLHIH M- HidkE;

Bf%: Millulpath;

B4: MHost:k#§%E: Host: www.sina.com.cn

AR oAt A8 5% i Header;

MR RPOST, HaFREGHE—Body, W& HFHIE.

WHR2: RS A1 M) Y0 28R MIHTTPW B, R B2 AL H% «

MRS : 2007 ML, xRN EER, docRa% i AR KITERAHEIR, SodRn R a it B 24 T H#iR;
ma SRS B Content-Typets € ;

AR FoAt A8 5% 9 Header;

B RS A HTTPI M2 WA, WElRF —A Body, BE&WMKAZ, MIITKHIMLIEREBody S .

B3 IR AL T E L RS EEREMBEIE, B s, MEBRABHITPER, EEPEI. 2.

WebR A FTHTTPHMSCKR A 7 JE % 1 B i R -ma R, TR KR T R . BERMNEE - HEN, RIATE
AEHTTPE R FHEHIMLK A £, ARFEZBOAMHEE R %, JRESNREFEERERF RS, E2KER
—/MHTTPER, FHit, —AHTTPER R A —NHIE.

}{rrptbﬁ%Fﬂﬁfﬁiéﬁt&ﬁiﬂgﬁLﬁgﬁtr Eiﬁ&ﬁmﬁﬁ%%ﬁ%ﬁéﬂgf%http://www.sina.com.cn/ﬂgggﬁir ﬂaf%%ﬁi&zE}TrhqujﬁIQL
ﬁi)\;iﬁﬂﬂﬁé%%%ﬂﬁﬁ?ﬂﬁy thﬁu<img

src="http://il.sinaimg.cn/home/2013/1008/U8455P30DT20131008135420.png">, MTTHRFERIE H BRI AR 5%
r, EH, =AY S, BEA S S EAEERKR, BB T World Wide Web, FEFHRWWW,

HTTP# R

&FANHTTPIE SR A B AT EAE AR F A R, —ASHTTPE & HeaderfBodyFi 843, H # BodyA AT .
HTTPHM SR —FSCA L, FTBL, ERENHIEHE i # . HITP GETHE R K.

GET /path HTTP/1.1

Headerl: Valuel

Header2: Value2
Header3: Value3

A Header—17—4, BATR R \r\no



HTTP POSTi& 3K K1 #% 3K
POST /path HTTP/1.1
Headerl: Valuel
Header2: Value2
Header3: Value3

body data goes here...

LB ENES P AN \r\nff, HeaderfiZ/r453H, Ja I 4¥E 438 & Body.
HTTPHE 87 3 3K«

200 OK

Headerl: Valuel

Header2: Value2

Header3: Value3

body data goes here...

HTTPHE M ARG & body, HARBEE\r\n\r\nRFEH. EEKXKER, BodylI#IERE Hcontent-Typesk KRB E, WHE
=M, Bodymtf A, tREZE R, Bodyite & F ) — i 8.

HHF 1 content-Encodinghy, Body%ﬁtﬁ%?ﬁ)iﬁﬁﬂ@, %ﬁmﬂ‘]ﬁﬁaﬁiﬁ%gmp, Frbl, FZElcontent-Encoding:
gzipht, TEKBodySiESEMIEL, A RMBIRIERNEIE. KK B KIET D BodyIR/D, IR LS.

ZVE T AFHTTPHMYL, #EF HITP: The Definitive Guide™— 45, JEHA4H, A CEA:
HTTPA AR e


http://shop.oreilly.com/product/9781565925090.do
http://t.cn/R7FguRq

HTMLf&E A

MR RHIML? X4 BEAMESHE . BAMT P AMERE T, BFBEA . M. FasMiEsk, HRRKHRR. 3)
ERCR, Frih, HIMLRE XL T —EEEMN, R&E VR3S it — £ 5 2 R80T 8w H K.

HIMLKAT 24 #? ERBATE T HIRE TEOHIMLIERD, WRFAEE, TRE 6000217 !
Bk, %#HIML, BAZERENIRATT . RITRE B R EHHIMLKA 44

<html>
<head>
<title>Hello</title>
</head>
<body>
<hl>Hello, world!</hl>
</body>
</html>

A ARS8 89 EHIML, SRR 17 Ahello. htnl, NEHBEEAHESIN KRS, AT LLE BIBR:

HTMLIYC RS 5 R — R 5 Tagl iR, B AME M Tagk <ntmi>. MIERIHIMLEB A S <head>. . . </head>M<body>. . .
</body> (GEEAEMHTTPH Header. Body#&iB T) , HTHIMLRE RIS, Frbl, &8 — RFIMTaghl RR R~
. BR. R, REEE,

CSSfjf+

CSS# Cascading Style Sheets (E&F£EK) KM, CSSHRZEHHIMLERFE LRUWMAEIN, i, Sir8x
E<lM— MR, BRASSFE, KB, WHHE:

<html>
<head>
<title>Hello</title>
<style>
hl {
color: #333333;
font-size: 48px;
text-shadow: 3px 3px 3px #666666;
}
</style>
</head>
<body>
<hl>Hello, world!</hl>
</body>
</html>

BRI

JavaScriptf#j /-

JavaScript &R B R NMava, H'EMlavaB K — X REH . JavaScript A T itHTMLE R 32 B ¥ M /E N MIAE 5 %0
i, JavaScriptBE 7] LA R BIHTMLAT, 7T BASMREEEEBIHTMLA . 0 SR RATA B 24 7 b R A A7 2R B AL
B, R FUE T JavaScriptR SEEH :

<html>
<head>
<title>Hello</title>
<style>
hl {
color: #333333;



font-size: 48px;
text-shadow: 3px 3px 3px #666666;
}
</style>
<script>
function change () {
document .getElementsByTagName ('hl') [0].style.color = "#££0000';
}
</script>
</head>
<body>
<hl onclick="change () ">Hello, world!</hl>
</body>
</html>

BRI

NG

MR EEIWebFF K, BHREMNHIML, CSSHJavaScriptff—&# T ##. HIMLE X T REMHNE, CSSHKEH TET
KRR, TMiJavaScriptfi 5t WH X HiBH .

PHBHTML. CSSHavaScriptii 7l AE 344, StFRFHIWebH EAFKB, FEEHIML. CSSFlJavaScripti 44/,
X B HERF —AMEL S Mukw3schools:

http://www.w3schools.cony
DL — N3 BB A SCRRCAS «
http://www.w3school.com.cr/

AT Pythonsl# HAhE 5 IT A WebM T, FATHR ZAE RS54SR HHIML, XA, NRESHME A AR
PP S A R B Web U


http://www.w3schools.com/
http://www.w3school.com.cn/

WSGHEO

T THTTPHHCRIHTIMLICAS, BATE SR A T — A WebSL A #9451 3 2 :
1. B8 RIE —MHTTPIE K
2. IREEENER, AR—MHIMLIYCES;
3. RS S EHTMLIC AR A HT TP &7 () Body R 15 45 31 i 2% 5
4. WA BIHTTP R, MHTTP BodyAR t HTMLICAS 3 B 7%

FrLk, B 7 B () Web S A st 2 Se SEHTMUA SCHH R A2 4F . i — N EBURIOHTTPAR 55 88 801, MR g R, O
B(HTML, i&[E. Apache. Nginx. Lighttpd%iX 8% W56 SR 5 488t 2 T X431

WREHSERHIML, RFEELRPEE COREIR. Ak, BZHTIPER. BHTHTTPER . KIXHTTPI A2
EHAE, MRABRMNECRERERENRNY, BEITIEEHEHIMIE, MEEMEA ZEHTTPHTE.

IEMRBE R R B ARRE B & TR RS 288 4523,  IATH Python® vE T4 SHTMLICES o B BRATA A 8 B2 B TCP
. HTTPJRGE R4, Bk, |E DR KD, ikBA1E L Pythonss 5 Webik 55 .

XA O A WSGL: Web Server Gateway Interface.

WSGIE: O 5 LAEFEFH, B RERWebF RE LI —NERE, el A RHTTPIER . BATRE — A5 F . I WebhR
Zi5“Hello, web!”:

def application(environ, start response):
start response ('200 OK', [('Content-Type', "text/html') 1)
return '<hl>Hello, web!</hl>"'

EEMapplication () REURRFF & WSGIHFHEM —MNHTTPAAE R, EEWFHNSH:
e environ: —MAEFIAEHTIPERME B dictH R,
e start response: —ANRISHTTPW LK) R % o

fEapplication () ¥, M-

start response ('200 OK', [('Content-Type', "text/html') 1)

?J'EﬁiiTHTTPﬂI@EZE‘JHeader, E%Header/':l ﬁgﬁiﬁ_ﬁ\, ‘@uﬁlﬁ%/‘q ﬁgi)ﬁﬁﬁ_‘?ﬁ(startiresponse() gl
#. start response () REBWHNSH, —ANRHITPHRAG, —A2—4H11stRNMHTTP Header, % ~Headerfd
_‘4\f9€?ﬁ§4\strﬁ@tuple%@ﬁ%o

BHEBMT, #IZEcontent-Typesk KIELE W WA . HAhIR 2 & FHKHTTP Headertt 37 1% K% .
RIE, BRBHEREME <hi>Hello, web!</h1>"Ki{EAHTTPH R i Body & 1% 45 ¥ ¥ 5% .

A TWSGL, TAIRO KR W MenvironX M aict R EFHTTPERE B, RFEHWEHIML, &
ﬁstartfresponse () Ki%Header, %Eﬁ@BOdyo

¥Aapplication () MBA B EH Y LEEMMBHITHTIPRIE 2, 2, KEABATERINECHS, RITRA K
FAEERE R BB R ERR AT LT .

i, %%, XA application () REEATA? MARMNECHA, FNSHenvironfstart responseATEER
fit, ﬁ@mstrm&&ﬁ%wjﬁﬁo

Fitblapplication () LA WSGIR 8K AM . BRZSKTEWSCIHITERIARS 4, BATAT APhiz— kA, HEN
£, BATRBRARIR — T A% 5 Happlication () BREF KW LAIEHTIMU A i B0 5088, FrCl, EEERR &
FHTWSGIRR 554%, FEBATHTWebM F 2 BliE K -



13 B R PythonN B T —/MWSGIR 8%, XAMEHI wsgiref, & 2 Fl 4 Pythond 5 KIWSGIIR & 3 IS % L. FriES
ZLI R ZLINTEM G WSCIHnHE, ERANEBEMBITHRE, NEIFRMAKEA .

iZ 1T WSGIi %5
BAFem Bnello. Py SEI WebR F 72 7 B WSGIAh 2 28 % -
# hello.py

def application(environ, start response):
start response ('200 OK', [('Content-Type', 'text/html')])
return '<hl>Hello, web!</hl>'

WG, BRE A server.py, MR /BIIWSGCIIRSE 2%, IM#application () REL:

# server.py

# MwsgirefHBHRE AN :

from wsgiref.simple server import make server
# FARMNBE 4 EMapplicationfi#l:

from hello import application

# BB —ARESS, IPHbEAZ, WEOR&S8000, AEEFLapplication:
httpd = make server('', 8000, application)

print "Serving HTTP on port 8000..."

# FFIEMITHTTPIE R |

httpd.serve forever ()

ﬁﬁutﬁ¢1ﬁﬁﬁ—¢ﬁiT,%Eﬁﬁéﬁ%AmmmsumLW%EﬁWKM%ﬁ%

HE: wRsoookk O W EMEF SH, BaigRK, HBBURE i D,
JAEERIhIE, ITHFDESE, #Anttp://localhost:8000/, MATLAFREILERT !

1A 447 T LLE Bl wsgirefFT BN i logfs B :

Wotri+c& LRSS 88

WMRRHERXANWebM FHAF R T, W LARHMBUE—T, MenvironBiEEeats nr0, XAERLLERENZIESMA

# hello.py

def application(environ, start response):
start response ('200 OK', [('Content-Type', 'text/html')])
return '<hl>Hello, %s!</hl>' % (environ['PATH INFO'][1l:] or 'web')

ﬁ“ﬂﬂﬁﬂhbﬁﬁﬁ)\)ﬂ)ﬁﬁﬂiﬁmﬂﬁ—%ﬂﬁy *%‘J‘BIEHello, xxx !

RARA R Web AppHIBsE T ?
NG

TR 2B RM Wb AT, ANDHR—NWSGEEEH . HTTPERKI ARG SH T Eidenvirondk
5, HITPWaR B‘J%Hﬁ%‘lﬁf U\ﬁﬁstartiresponse () ﬂﬂi&%ﬁélﬁ”ﬁﬂf%mdyo



BREIWebR AT, HE—AWSGIRECRAEERRKEET, BRITFEEAWSGIZ LHEMZR HWebHESE, #—HH
WebF Ttk -



1 FH WebHEZE

THET WSGIHESR, BATRI: HEL—AWeb App, MARE —WSGIKIALERHL, &XFFAHTTPIE RBEAT IR
By AL BEHTTPIE KA i B, 1) R 4 e 4 22 100> AS ] TURL

B —ANURLH] DA%t i GETHIPOSTE R, H#REHPUT. DELETEFER, (HEBMNTLER R % R&% L KHGETHPOSTH
5}){ o

— A BB ARTE R Menviron B B BRIV HTTPIE R ME R, R B AW

def application(environ, start response):
method = environ['REQUEST METHOD']
path = environ['PATH INFO']
if method=='GET' and path=='/":
return handle home (environ, start response)
if method=='POST' and path='/signin':
return handle signin(environ, start response)

RERXAGTERBEEEBIELS T .

RIGIX 4 B Bk 43 1 JR B R K 9 WSGHR it i 82 1 EAR B HTTPEE O & R T A2, {EFIWeb AppHIAL B H L, &R
HEMR S, BAITEAWSGHROZ Lag— PR, EBRAILETH - RHLLE —URL, % T URLE| R HHKIBR
G, BRAC4 WebHEZE KAl .

B T A PythonJt & —A>WebHESE+ 73 & 5, Fir UAPythons £ B ANJTIRETWebHESR . X B IATT 56 A 1 18 & i WebHEZR )
SR, HEEF BT K WebHER —FlaskcR £ .

FiFlask% 5 Web Apptt WSGIHEE A i 8. GXARIKIE 4, ERIWSGIEE A, FEZRTWH? ) , Ri%
FHeasyﬁinstallEﬁ%?pipff%%Fhsk:

$ easy_install flask
RJEE— M app.py, LEINURL, 735H1R2:
* GET /: B, i&[EHome;
® GET /signin: BRW, BRERETH;
® POST /signin: JMMEBFRE, BREFER.
ERM, [F—NURL/signing B8 GETHIPOSTHMIER, BRETBIFHA LR+ .
Flaski i Pythonf) 1 2% 7F P #5 B Zh 3T URLAI BR $ e R BRAESR, bk, BA1S H RIS MR IX#E:

from flask import Flask
from flask import request

app = Flask(_name )

@app.route('/', methods=['GET', 'POST'])
def home () :
return '<hl>Home</hl>'

@app.route ('/signin', methods=['GET'])
def signin form():
return '''<form action="/signin" method="post">
<p><input name="username"></p>
<p><input name="password" type="password"></p>
<p><button type="submit">Sign In</button></p>
</form>'""'

@app.route ('/signin', methods=['POST'])


http://flask.pocoo.org/
file:///wiki/001374738125095c955c1e6d8bb493182103fac9270762a000/001386819879946007bbf6ad052463ab18034f0254bf355000

def signin():
# FBEMrequest S RIZEERBHNA:
if request.form|['username']=='admin' and request.form|'password']=="'password':
return '<h3>Hello, admin!</h3>"'
return '<h3>Bad username or password.</h3>"'

if name == "' main ':
app.run()

f@ﬁ—‘python app.pys F]askﬁ %EﬁServerFEEﬁﬁ A 5000J:H§|]E:

$ python app.py
* Running on http://127.0.0.1:5000/

FTFN RS, ﬁﬁ)\gﬁﬁiﬂﬂﬁbhttp://localhost:5000/:

800 [ localhost:5000
«->C H ID localhost:5000

Home

HRERIER!
BEN A3 M A3 Anttp: //localhost:5000/signin, S ERBFFRE.

GD (3] [ localhost:5000/signin 4
€ > C f | [ localhost:5000/signin 72!




ﬁﬁ)\ﬁ&ﬁ‘]ﬂﬂ)ﬁﬁzadmnﬁﬂ a épasswordy ﬁiﬁzlﬂ

n 800 / [ localhost:5000/signin % \\\L\'_-E. i
&« = C A |[ localhost:5000/signin She

Hello, admin!

MR R BNOL, BERKM:

. 866/ [ localhost:5000/signin » ‘\\'L\_.!. e
& = C M [ localhost:5000/signin g

Bad username or password.

KBREIWeb AppM ZE B H P AMOLE, EHEET RN, RAMAFRERERHI.
B% T Flask, # JLEPython WebfESRiEHA «

* Django: 2RERIWebHESE;

o web.py: —ANI5HIWebHESE;

e Bottle: FIFlaskZ8 LI WebHESE ;

e Tomado: Facebookf)FTE 75 WebHEZLE .
LT, BRI EPythonflIWebtEZR th R R A S, BAVEH S HCH A —WebiELE,



https://www.djangoproject.com/
http://webpy.org/
http://bottlepy.org/
http://www.tornadoweb.org/

NG

BT WebtESE, AR E WebSL AR, TEE /MM WSGIAL 2 i $5 # B URLASY MK AL B R 4, X HE, %65 Web App
BUEINME T .

RSB URLGE R RS, BRTEREURLS, MHITPIEREZ A HEBR2IETEEMN. WebEERARME T B 2MAPI
SRELBIXEThEE . FlaskiBiid request . form[ 'name ' | SRIKEUKR B KN -



5 FH AR

WebHEZRIBHATAWSGIF IR R T . IAE, WATAFEABMGE REL, # _EURL, HUATLAZKSEWeb AppHiJT &k
T

B2, Web AppMURLAEZHE, R MREHBIFEERE. £RHHRE—NMEEHIMLK TS, #EEK T
HEF LA, {H2, BEHRETAI60002 1T HKHIML, {RHH{E REFEPython) 7 7F e h IEF LS SR 4 7 RIEREMA
2.

BIERAL, AERTRAPython TREITA R K™ A . HWebITRERKKIF A H, Web Appi 2 7% K #72 Bl AE
HIMLI T . HIMUAMUZE B, EE@EECSSHEA, i bE A JavaScripthi AR LM A ML EMBHBE R B2,
A RHTMLIT T ) 3 BEAR K

1 T 7EPythonfUAS BLHF 75 B R AL, Brik, BUARBARHIT .

AR, WONTFEBEMESE —NHIMLIXAY, XAMHIMLEAREBRHIML, MRKRAT —SEENES, R
&, MBEBRINEAKEE, &5, BSIARELMHIML, RKiESH:

dkTesiEk - GET /Michael
w name = "Michael'
app.oyv O Gapp.route('/<name>')
def home (name) :
return render template('home.html', name=name}

T8 (( name }!}

¥ F <html> E#H#i0H Michael'

<hody>
<pxHello, {{ name }}!</p>

</body>

</html=>

[ERT
HAPEER <& <html>
<hody>
<p»Hello, Michael!l</p>
</body>
</html>

X RAE P HMVC: ModelView-Controller, H1 345 “H5 R Wf -2 1 2%
Pythonkb ¥ URLAY B #sh & C:  Controller, Controllerft 57551248, thiniEH P LR EFE, RHAFEEESE;

BEBE(( name ) HIBERERZV: View, Viewh 5 EREH, @AM R — LR, ViewkhZ&HH L[
% | FHTML.

MVCH IModeEHE? Model2 Fi SR A% 4 Viewlt], X View7E B AR BRI, 3 AT LA Modelrb B HH AH B $0 4 «
LHEEH T, Model#h R —Maict:

{ 'name': 'Michael' }

REF APythonZ#HF KBTS K, REWeDER R EAXBTSH, RE, EHERENITFHRE L —NdicctE AModel.
BAE, IWAIE LR E #5755 5 /E AHIMLE 47 B B i KR E R IREMVCE RS S — T -

from flask import Flask, request, render template

app = Flask(_ name )

@app.route('/', methods=['GET', 'POST'])

def home () :
return render template ('home.html')



@app.route ('/signin', methods=['GET'])
def signin form():
return render template ('form.html'")

@app.route ('/signin', methods=['POST'])
def signin():
username = request.form['username']
password = request.form|['password']
if username=='admin' and password=='password':
return render template ('signin-ok.html', username=username)
return render template('form.html', message='Bad username or password', username=username)

if name == "' main ':
app.run()

Flaskiflid render template () BRERSZIUEAR FITE Y. FIWebHELEAL, PythonFIBR G 1R L F. FlaskBRIN S HF I
WA jinja2, FT ARRAT] 56 B B % 3 jinja2:

$ easy install jinja2
RIE, FHEEY 5 jinja2 AR -
home.html

PR B8 AR -

<html>
<head>
<title>Home</title>
</head>
<body>
<hl style="font-style:italic">Home</hl>
</body>
</html>

form.html
FH ok B7n 8 3 3R BB REAR -

<html>
<head>
<title>Please Sign In</title>
</head>
<body>
{%$ 1f message %}
<p style="color:red">{{ message }}</p>
{% endif %}
<form action="/signin" method="post">
<legend>Please sign in:</legend>
<p><input name="username" placeholder="Username" value="{{ username }}"></p>
<p><input name="password" placeholder="Password" type="password"></p>
<p><button type="submit">Sign In</button></p>
</form>
</body>
</html>

signin-ok.html
B F T BIREAR -

<html>
<head>
<title>Welcome, {{ username }}</title>
</head>
<body>
<p>Welcome, {{ username }}!</p>


http://jinja.pocoo.org/

</body>
</html>

ﬁiﬁmmﬁﬁ%?ﬁmﬁmmmm¢MT—ﬁ%ﬁ%%,Emmmmimﬁﬁiiﬁmﬁﬁo
BJE, —EEEERRE EF tenplates B3R, templatesflapp.pyfE K EHFF:
 app.py & form.html

B templates = & home.html

& signin-ok.html

J&Bhpython app.py, B AR I 0T R -

8 00 4 [* Please Sign In x N =

T

€ - C f [} localhost:5000/signin iy

Bad username or password

Please sign in:

rest

[‘SignIn |

BIEMVC, FAIFEPythond VRS 4 #M: ModelfIC: Controller, TiV: ViewfiBid B AT, XFE, FAIFRIIHIE
PythonfR A3 FTHTMLARAS £ KPR EEHL 42 55 T

fE BRI 3 — RIFAL R, BRBGERRITE, TH, SGeREE, RN ESMERBIBHBCR, Z0TFRE
HTML. CSSHlJavaScriptf) il TRIMR LA RKEET ,

EJna2tBERH, BATH ({ name NER—ABEBRNTE. BEE, EFEM/F. FEHBEKLSIES, 7E)nja2
H, iz ... s)®x KL

Eb G 978 25 % HH TUAS
{%$ for i in page list %}

<a href="/page/{{ 1 }}">{{ 1 }}</a>
{% endfor %}

Wfpage 1istR—Alst: (1, 2, 3, 4, 51, LTERIBHRK S S EEEEE.
BR T Jinja2, H WHIBINOEA

o Mako: F<s ... 2>l {xxx) BI— AR

o Cheetah: <z ... 5>HIs (xxx) BI—AMER;

* Dijango: Dijangofe—¥ixAELE, WE M (2 ... o) ({ xxx 1) IR,
AN


http://www.makotemplates.org/
http://www.cheetahtemplate.org/
https://www.djangoproject.com/

A TMVC, AT T PythonRASFMHTMLAS . HIMLAS & EBEIER R, SRREAME.



bR

W, NIRME&RE, 4. L34 Coroutine.
WRENBSRERELRT, BEISLLEAEREES (W) FRE)ZNEM.

TREF, RERARY, EFFESTHRERIAM, WWARMB, BERTEREF IR TC, CiITEERE, B
PAT IR E], BRJERARITRE.

FrUTFREFRARBSREIN, —NMRERRIT—ATERF.

TRFEMRSR AL, —&RE, HREFEEHN. HERRBNTEFRAR.

WiEE LEMETRERE, ARTERED, ETEFNETHE, RERMITHETRERF, £ SRR ER B R E
FHHAT.

EE, £—ANTEFTPE, EPTHMTER, PRREAEM, B rEUCPUKN T, thinTFREFA. B:

def A():
print '1'
print '2'
print '3'

def B():
print 'x'
print 'y'
print 'z'

BB BT, EPITARKERES, ATURERN i, X#ATB, BHAREIITIEFHHEEPITA, SRTH
R

N W X N -

ERFEAF R B B, Bt DU 397 A b B 250 A ERAR S R 2 —
FHRA. BRWTH RBRZEE, BEHENRRETR-AREIIT, BMSLEL, WEFMMRH?

RAKMBHEBDERFORTEE. BATEFRARLETHR, MELESFESEH, B, BERKERK
ThEE, ML, KEHERE, MRS E.

BZRMBRRATEZLZENYHH, HARE-NLE, WAFERNSEENR, EHEPEHIEERETEA N
B, REJEEHBCREME T, FTURTHRUZEERRE.

EAHER —ANEREIT, WEAFHLHCPUR? &EBKTTERLHEHIE, BMASAAZE, XEDREDRE
HIRRER, ARG R T RE .

Python} P2 I SCHFIEIEH A IR, FAFE generatort i yield ol LA—E 2 LS E. BAXFA TR, HELEWUKRE
HARKBEHT .

KEBIT:

RRNEFE-HRERUR -NELBEEHEE, —NEERHEE, BISHEHFINER, H—A/N0inT 6
8o

WREANE, EFFEETHEE, EERELyeldBF 2R EITHEIIT, HFHREIITREG, TIHRE 47 kst
AP, MER:

import time



def consumer():
r:"
while True:
n = yield r
if not n:
return
print (' [CONSUMER] Consuming %s...'
time.sleep (1)
r = '200 OK'

o
=]

def produce (c) :
c.next ()
n=20
while n < 5:
n=n+1
print (' [PRODUCER] Producing %s..." %
r = c.send(n)
print (' [PRODUCER] Consumer return: $s'
c.close()

o\
=]

o
al

if name ==' main ':
c = consumer ()
produce (c)

PATEER:

PRODUCER
CONSUMER
PRODUCER
PRODUCER
CONSUMER

[ ] Producing 1...
[ ] Consuming 1...
[ ] Consumer return: 200 OK
[ ] Producing 2...
[ ] Consuming 2...
[PRODUCER] Consumer return: 200 OK
[PRODUCER] Producing 3...
[CONSUMER] Consuming 3...
[PRODUCER] Consumer return: 200 OK
[PRODUCER] Producing 4...
[CONSUMER] Consuming 4...
[PRODUCER] Consumer return: 200 OK
[PRODUCER] Producing 5...
[CONSUMER] Consuming 5...
[PRODUCER] Consumer return: 200 OK

¥ 2 B consumer i & —generator (ZEF38) , JE— A consumerfs A produce /5
1. B 58 Bl c.nextOR 3 A R 2
2. WG, —BAPTRE, M@idcsendn)IH S consumerdi i
3. consumeriBidyield B, AE, ilityieldimLs Bk
4. produce® Blconsumerfb BRI 4, kSR T — 4B
. producetE AT, Mitc.close()3 Mconsumer, BAARLK.
BRI, B—AMREIIT, producelconsumertESERAES, BRI, THIRRENREREES.
55 %5 A Donald Knuthify— 445 845 PR RO K5
“ERUF R R — R 7

W



gevent

Pythonifiid yie1 a4t T XA AT/, HERES. 5 =7 KgeventAPythond2 it T ELi: 52 B M h A S F¥ .
gevent2 5 = FE, Bidgreenets LB R, HEABEL:

H—greenletiB EIOMRAERS, HANTTAML%, BtESNYIH 2 Al Figreenlet, FROHIETERK, FHEE Z KN ET)#[E]
RYZEMIT. HTIOBRMEIREFN, EHEERFLTERRS, AT event RN BB TIHRIHE, BARIESH greenlet?E
BT, MAREFHIO,

BT VIR EIORIER BZ5EM, FgeventT A K PythonH 1 i — Lebr ke, X — I F27E )3 3 i@ id monkey patch5e
F:

from gevent import monkey; monkey.patch socket ()
import gevent

def f(n):
for i in range(n):
print gevent.getcurrent(), i

gl = gevent.spawn (f, 5)
g2 = gevent.spawn (f, 5)
g3 = gevent.spawn (f, 5)

gl.join()

g2.join()

g3.join()

BITHER:

<Greenlet at 0x10e49f550: £(5)> 0
<Greenlet at 0x10e49f550: f£(5)> 1
<Greenlet at 0x10e49f550: f£(5)> 2
<Greenlet at 0x10e49f550: £(5)> 3
<Greenlet at 0x10e49f550: f£(5)> 4
<Greenlet at 0x10e49f910: £(5)> O
<Greenlet at 0x10e49f910: f£(5)> 1
<Greenlet at 0x10e49f910: f£(5)> 2
<Greenlet at 0x10e49f910: £(5)> 3
<Greenlet at 0x10e49f910: f£(5)> 4
<Greenlet at 0x10e49f4b0: f£(5)> 0
<Greenlet at 0x10e49f4b0: f£(5)> 1
<Greenlet at 0x10e49f4b0: f£(5)> 2
<Greenlet at 0x10e49f4b0: f£(5)> 3
<Greenlet at 0x10e49f4b0: f£(5)> 4

ATAER], 3 greenletRKIKIZITTIARKL BIBIT.
Eikgreerﬂet?éﬁié’f, aJ Uﬁﬂgevent .sleep() AT I HIA

def f(n):
for i in range(n):
print gevent.getcurrent(), i
gevent.sleep(0)

PATEER:

<Greenlet at 0x10cd58550:
<Greenlet at 0x10cd58910:
<Greenlet at 0x10cd584b0:
<Greenlet at 0x10cd58550:
<Greenlet at 0x10cd584b0:
<Greenlet at 0x10cd58910:
<Greenlet at 0x10cd58550:
<Greenlet at 0x10cd58910:
<Greenlet at 0x10cd584b0:
<Greenlet at 0x10cd58550:

Fh Fh Fh Hh Fh o Hh Fh o Fh Fh D
VVVVVYVVYVYVYV
WNNNRERE PP OOO



<Greenlet at 0x10cd584b0: f (5)
<Greenlet at 0x10cd58910: £ (5)
<Greenlet at 0x10cd58550: £ (5)
<Greenlet at 0x10cd58910: £ (5)
<Greenlet at 0x10cd584b0: £ (5)

vV V V V V
BSOS D W W

3/ greenlet® B 217,
EFEFR KB ECAS500000, EEAIRZETREK— &, REERERANHEETERIE, ZEERFIA.
LR, LFRRIBE, BAIAZHgevent.sleep () BVIMNE, TRERITBIIOBRIER, geventB ZNPI#e, RAGWIT:

from gevent import monkey; monkey.patch all()
import gevent
import urllib2

def f(url):
print ('G %$s' % url)
resp = rlllb2 urlopen (url)
data = resp.read()
print ('%d bytes received from %$s.' % (len(data), url))

gevent.joinall ([
gevent.spawn (f, 'https://www.python.org/")
gevent.spawn (f, 'https://www.yahoo.com/")
gevent.spawn (f, 'https://github.com/")

1)

BATER:

GET: https://www.python.org/

GET: https://www.yahoo.com/

GET: https://github.com/

45661 bytes received from https://www.python.org/.
14823 bytes received from https://github.com/.
304034 bytes received from https://www.yahoo.com/.

MERE, IANAMEBERERIFRPITH, WHERBF AR, HRE—-NERE.
NG
i F gevent, A LAZRBREHIH K HERE, 1Hgevent R BE7E Unix/Linx F 24T, 7EWindows F ANMRIE IE ¥ 2 BT

BT geventR B IOV #KITHE, FrLABmagiIR, A% S KIWeb AppRid, NHEF Agevent, BAFEZUE
AARED, DUNAE S E IR, F— A3 RrgeventfIWSGIRR 2588, SLZIBIRTE T B fFHtEseRT. RAEHETXTUS
%Eéiuiﬁhw_uﬁﬂz%web Appaa_



SE MK
BRTHE, RARARA—ME: BRRRESEE R, K5I m St 5 K e & .
TRESTFEMILERG, RRAAMENEFETFT .
XMEARBEERK. FHEEEX, FHRMERESHEE, SHMMERTATET .
BRI HAE R M/ B FE M Python# 72, ERATW HIF AR F2605, TRZF045 .
FibA, FiPythonS —ANE IE iy Web Appit. !
H 5
RAVEE ML B bn 2 — /1 BlogMul, B&HE. AP ATERIKES.
REEHSE, XRFRKEAT?
bt fnwebpy.org B4t T —/ Blogi#il+, H 100475 .
B, XHERTE:

Hello, world

My first web app...

HRE/BHFA?
RMNESHAFRERS LRMTE, 8§ RKEEXH:


http://webpy.org/src/blog/0.3

/|| B - Awesome Python W, X
€  C fi || localhost:9000

Awesome W EHE SEE o FH
[2Fafic 2on 5 T

BETFI040HN

ERGAFDNESHNE. EHISRRNERNARSROGENE, EAFSER
Il?;gﬁaﬂ!ﬂl. BHERERRFACDMMNCGRSR, EREREEER

RESIERAR SN

REFI0HME

|G, “FEEE (Pandd “RFATHESHNREN. CENNRERNALERD
. SRR ARLANREEREAREN.

L2 2 Ul

ERTiohEN

=EER, BEENN—-SEREtRFEENR. Fh—RRLnNEARnS, 0
AR L R R .

BaPaiRiHte: #R2m
ERFiI0ME
PASRIIMRLRERI L, nannnsa-Tenan

WA Pepper AEHIEA

AEThER
iﬁl&mﬁilﬂ&ﬂlﬁﬁ..&ﬁltﬂ. EURAMIKBING

TR

€  C fi [ localhost:9000/blog/00140196212...

Rapas

Machasl
. T

SwhFHE. EREOSFRNEARE. DR8N Ko FRENE.

(21 ik

i fi=19 1) . WOt

g 08"

mqml;m;m Copyright © 2014, Marsge]
‘e Matmosaierg coes. Al Aghts MEsenved.

AWK )G G-



ano__ B - Awesome Python b x| o

&« (| localhost: 9000/ manage blogs Qs =
Mwwsoms @ANE BAE o BE & Admisiyirsion
W BE T W
+EEE
L Al ne Ll L4
LT L F R Mgeiciato HABITAT @
REA ARSI e or 2014-08-08 2202
LEL S b L 2014-06-08 229

Adreininraior FON4-08-08 7758
A or 2014-08-08 2300 rg
A Al 2014-06-00 21:82
Arinaaton HA-GEEBIN  FE
seeinarate MoMeENE Fa
Ao navan 2014-08-08 21:21
Mireivirator 040608 VT8 @ E
« 0 8 v
Powsrsd by Awssorma Pyiten Wetape. Copyrght © 2014, Marags|
www acossating core. AN Fgita raberved

RAR—TFFRBHHAS KT ?

SR
BFRFIRKSLRGRIZHR, A4 Nawesome-python-webappe
B E 73

WHHRITFREARAIOR. R, REETHRBEETRIAE. MREESRSREEELERKR, TUSE—-TFTHR
FEGitHub I FI (A5 .

ENRHARIERttps: //github. com/michaelliao/awesome—python-webapp/tree/day-Nto ELINEE I RBER:
sJ//github.conymichaelliao/awesome-python-webapp/tree/day-01

PABESRHE -

B K awesome-python-webapp B L TH AR, &M

awesome.liaoxuefeng.com


https://github.com/michaelliao/awesome-python-webapp/tree/day-01
http://awesome.liaoxuefeng.com/

Day 1 - B K H 5

BB RHFR
B, HlRALZEKPythonhi A 22.7 x:

$ python --version
Python 2.7.5

WG, ZEIFRWeb AppT BRI =T7 FE:
B S AR AR 5] #jinja2:
$ easy install jinja2

MySQL 5838 FE, ME Mk F 828, xR, H50EICrootd4. NEf#Es 04, BIEEErootd
é\&ﬁ%password;

MySQLEI PythonZX 378 5 mysql-connector-python:

$ easy install mysgl-connector-python

Wi B 4t

WE-ATIEER, RE, BRIOBILWTHEREN:

awesome-python-webapp/ <-- WREZF
\

+- backup/ - BHER
b cont/ < REIH

l— dist/ <-- {TREX

R < WebHF, M. pyic
| - static/ - BT

} L— templates/ <-— FFRBUER STHE

Jr_ LICENSE <—— fRFYLICENSE

RIRFHE W EREWE, BRI B LGt B F P ZGitHub, fRIERLEHRNZE.
B TGt GitHubI 2%, 1§ P GitBis »

FRIA

H#%, #E#H Sublime Text.


http://dev.mysql.com/downloads/mysql/5.6.html
http://www.liaoxuefeng.com/wiki/0013739516305929606dd18361248578c67b8067c8c017b000

Day 2 - %0 5 BiE FE LR

FE—AWeb App, FrEHdE, BFEASERE. RAKBE. WRSE, HIFMEELIEES . fEawesome-python-appH,
BATEEMySQLIE M HHE % .

Web App LT A 1R 2 7 #RE U M BOEE . U5 9 5008 R % AR B0E R R iR R, RERATSQLIER), WAL
BRE, HERE. XS0 AR ERREDRS BB SN R, BOTELES, BAFTREEM.

ah, FE—AWeb Apph, HEARFLANVIA, RAULHEREEEMRRSIEANF R, BEUSL
Eﬁ@,ﬁ¢&ﬂﬁwm&ﬁﬁw,ﬂﬁﬁ@@aﬁ%aamﬁﬁ,w%m&ﬁxﬂm,ém,ﬁ%ﬁm&ﬁﬁﬁw
FTCL, BT O — o A SR B P R, 7 —ANRFRh, BRI 22 4 SR S M B P

Jott 4 R4 SQLAchemy? SQLAlchemy ABEK, it B HhTHI It 5 7 S BAPIA 5 %% o

BT LABRAT e B © it — AN 8 3R ISELECT. INSERT. UPDATERIDELETE#: K fIdbRiR: transwarp. dbe
witdb¥E O

B R RS R, R LRV R RS B IAPHE D, RJE, SCOUMH A EARE .

BB cranswarp. MR E LGSR, RATAE DUIKRER 7 XA AT

B, VIRBORPEERS B, @itcreate engine () B

from transwarp import db
db.create engine (user='root', password='password',6 database='test', host='127.0.0.1"', port=3306)

WG, AT LLEREIESQLY .
MRBEM—ANEM, TUEREMselect (0 77, REIKRLt, f—ITRRHdictRzR KX M7

users = db.select('select * from user')
# users =>

# 0

# { "id": 1, "name": "Michael"},
# { "id": 2, "name": "Bob"},

# { "id": 3, "name": "Adam"}

#

1

IR EHATINSERT. UPDATEERDELETE#AE, $4Tupdate () J7¥5, & [ ZR W HI1T 4
n = db.update ('insert into user(id, name) wvalues(?, ?)', 4, 'Jack'")

update () REE B A:

update (sgl, *args)

G—H AN EMRF, FENTERSHCREE, WRA _E#HSQLIE NI .

A select () Blupdate (O H, #ERE M ESNITIHIHFRE T HIWEERE, XF, LRERAZFRTBENDBROEIEER
BE.

BR, WREE—-NMEIEEERBPIITEZANSQLIERE 2 70? BATH—withiEH) LI :
with db.connection() :

db.select('...")

db.update('...")

db.update('...")

R B — R FEHE S P HATZASQLIBAIE A ? BATER M — A withi 5L 3L:


http://zh.wikipedia.org/wiki/SQL%E8%B3%87%E6%96%99%E9%9A%B1%E7%A2%BC%E6%94%BB%E6%93%8A

with db.transaction() :
db.select('...")
db.update('...")
db.update('...")

SEIE dbiE H
HTERESRMNE, ERTERSRwR—TR, U, FHMEENERTE.

# db.py

# BIEETIEXNR:
class Engine (object):
def init (self, connect):
self. connect = connect
def connect (self):
return self. connect()

engine = None

# FHEBEEEEN ET XA :
class DbCtx(threading.local):
def init (self):
self.connection = None
self.transactions = 0

def is init(self):
return not self.connection is None

def init (self):
self.connection = LasyConnection ()
self.transactions = 0

def cleanup (self):
self.connection.cleanup ()
self.connection = None

def cursor (self):
return self.connection.cursor ()

~db ctx = DbCtx()

BT do ctxfthreadlocal ¥R, FTBL, ERA KR FEERN TENLESINHRA K. EA—MRERE
BU7 1R B KA KRR R I BHE R

BTREANERZE, RAOVGSELIEIEFERN LT HKRZ A SIRRNREBOER:

class ConnectionCtx (object):
def enter (self):
global db ctx
self.should cleanup = False
if not db ctx.is init():
_db ctx.init ()
self.should cleanup = True
return self

def exit (self, exctype, excvalue, traceback):
global db ctx
if self.should cleanup:
~db ctx.cleanup ()

def connection () :
return ConnectionCtx ()

EXT enter (M exit (BIXIRATLAAHFwithiEa), BWREFRIERT exit 0 HETBEIEA.
?E_CormectionCth‘]ﬂEﬁﬁ BAERE—NMREORAA L, TUXAS:

with connection () :



do some db operation()
1B 2 B8 8 B ) 5 252 B AN @decorator:

@with connection
def do some db operation():
pass

XFE, BATEIselect () update () HIEBERHT -

@with connection
def select(sgl, *args):
pass

@with connection
def update(sgl, *args):
pass

?_315%@JComectionx?f%%ﬁ%ﬁiDthxiz/l\threadlocalﬁ%iEl':], FEik, HEMAwith connection () HEH M
Bil. Doctx KA 2 A 2 B B A7 #EConnection, WRAFLE, HEMM, WMRAFLE, WITIF—4# K Connection,

St Ftransactionth 2K AK), with transaction() EX T —MEIEEHS:

with db.transaction() :
db.select('...")
db.update('...")
db.update('...")

BR A P S 2 55 th A — N RTL 9 @decorator:

@with transaction
def do in transaction():
pass

HFEWAURE, WEEFSHIGHFIENEESS, XFMFZERREHLI9%H FK.

HERE L Comectionk ER It — M, BARFREFTE Y, WER-EREN, B -BHREMR-1, BEFI0H
RZHE:

class TransactionCtx (object) :
def enter (self):
global db ctx
self.should close conn = False
if not db ctx.is init():
_db ctx.init()
self.should close conn = True
_db ctx.transactions = db ctx.transactions + 1
return self

def exit (self, exctype, excvalue, traceback):
global db ctx
_db ctx.transactions = db ctx.transactions - 1
try:
if _db ctx.transactions==0:
if exctype is None:
self.commit ()
else:
self.rollback()
finally:
if self.should close conn:
_db ctx.cleanup ()

def commit (self):
global db ctx
try:
_db ctx.connection.commit ()
except:
_db ctx.connection.rollback ()
raise



def rollback(self):
global db ctx
_db ctx.connection.rollback ()

BJ5, #select () Mupdate () FIELIMT, dbFEHRBMTERT -



Day 3 - 5§ 5ORM

BT doiFth, BESIREEEBESSQLMB FE. HE, BATEHSORM, EA TORM, Al LA RLIX#KIEA R
B User} £ :

user = User.get ('123")

A2 S SQLAR J& 5 55 #e il Userf % :

u = db.select one('select * from users where id=?', '123")
user = User (**u)

A BRATFF 449 SORMBIEE: transwarp.orm.
B it ORMEE O

PR AbBEERAL, B ORMI R M L2 2 5 B SR & it

A% BT L~ Usert R, R JEIEHOR B R users AT KBAERK .

from transwarp.orm import Model, StringField, IntegerField

class User (Model) :
__table = 'users'
id = IntegerField(primary key=True)
name = StringField()

EREE N FEvser KK table . idfllnameRKMEM, NRLEIREYE. FTCL, FERFH L SR PR #
Rusert RAMRRIB KRR, TEFBELIET  init  TEEWHL, FIUREELATHR:

# AIEEp
user = User (id=123, name='Michael')
# FEANBIEE

user.insert ()

SEPLORMAR B
BHTEN, RATBA I EHORMEL,
B 6T 52 LI BT ORMBIE f 3 Krvode 1+

class Model (dict) :
__metaclass = ModelMetaclass

def init (self, **kw):
super (Model, self). init (**kw)

def getattr (self, key):
try:
return self[key]
except KeyError:
raise AttributeError (r"'Dict' object has no attribute '%s'" % key)

def  setattr (self, key, value):
self [key] = value

ModelMdict4kK, FTUAE&FAdictiIThEE, RN XS THRHKTE  getattr  OM setattr (), FTBANHELME
5 S EFBRIBHES:

>>> user['id']
123

>>> user.id
123

Model R B — AN, WA BARK F R Muser KM ETHE B IREUH RIE ? & Rl /2B idmetaclass: ModelMetaclass:



class ModelMetaclass (type) :
def new (cls, name, bases, attrs):

mapping = ... # EWclsMFieldF&

primary key = ... # B#primary keyFE

__table = cls. talbe # iEHlclsi table FB
# Fclsin—rg.

attrs[' mapping '] = mapping

attrs[' primary key '] = primary key
attrs[' table '] = table

return type. new (cls, name, bases, attrs)

izﬁ’ 12@4%7%5M0del[¥]§$ (HﬁﬂﬂUser) s é’aZjJﬁjiModelMetaclassj’ﬂjﬁH%%%%\’ #ﬁﬁ%?ﬂﬁ%ﬂ‘]chsstl“o
WG, Bl EMode1 KW Mclass 7%, BRI ALLET A F 2818 A class 7 ¥

class Model (dict) :

@classmethod

def get(cls, pk):
d = db.select one('select * from %s where %s=?' % (cls. table , cls. primary key .name), pk)
return cls(**d) if d else None

User KL AT LUES K7 VAL R A IR
user = User.get ('123")
Hvode 1 BEIMSEHI J7¥E, AT DALBTA 72818 A L) 77 2

class Model (dict) :

def insert (self):

params = {}
for k, v in self. mappings .iteritems():
params[v.name] = getattr(self, k)

db.insert (self. table , **params)
return self

XHE, BRI LB —Auser SEBIFE NI FE :

user = User (id=123, name='Michael')
user.insert ()

RE—SRBEORM, XTEK, RATATUELILTI7E:
o find first()
e find all)
e find by()
St Fcount, A LASZHR:
e count all)
e count_by()
PL K update () fldelete () Hik.

REFEFERNELHMORMBE R —IL L /D4TARS? N iR M doctest4 X IX300£ 47 . FPython5 — /N ORMEARN RIRE 5
e ?



Day 4 - %5 Model

A TORM, IATHLATLAFEWeb App& 2 )34 R FMode 1 R 7~ 3K :

import time, uuid

from transwarp.db import next id
from transwarp.orm import Model, StringField, BooleanField, FloatField, TextField

class User (Model) :
__table = 'users'

id = StringField(primary key=True, default=next id, ddl='varchar (50)")
email = StringField(updatable=False, ddl='varchar (50)")

password = StringField(ddl='varchar (50)")

admin = BooleanField()

name = StringField(ddl='varchar (50)"')

image = StringField(ddl='varchar (500) ")

created at = FloatField(updatable=False, default=time.time)

class Blog(Model) :
__table = 'blogs'

id = StringField(primary key=True, default=next id, ddl='varchar (50)")
user id = StringField(updatable=False, ddl='varchar (50)")

user name = StringField(ddl='varchar (50)")

user image = StringField(ddl='varchar (500)")

name = StringField(ddl='varchar (50)"')

summary = StringField(ddl='varchar (200)")

content = TextField()

created at = FloatField(updatable=False, default=time.time)

class Comment (Model) :
__table = 'comments'

id = StringField(primary key=True, default=next id, ddl='varchar (50)")
blog id = StringField(updatable=False, ddl='varchar (50)")

user id = StringField(updatable=False, ddl='varchar (50)")

user name = StringField(ddl='varchar (50)")

user image = StringField(ddl='varchar (500)")

content = TextField()

created at = FloatField(updatable=False, default=time.time)

E4SORMES, A—Field¥i—ANdefault A IEORME SHEAGREE, EHEHE. FHH, SEETLMERKR
B gMEN, ERFinsert B BRI

B, FEiWBREER RS next id, BB Mlcreated atIBREEHR R B tine. time, T LLE R E 257 H MBS
1] o

H A A A float KRB MAELIEE D, MARdatetineBRY, XA MUHIEF AL AN 06 5 0o BHE PR BRI [X. DA B B [X %
W, HFEEER, BRKER, AREM—rloacBlscrFEHR, HIERES.

BIsE AL B B R
WMARRKBEIRD, WTUFFRRRKSQLAA

—- schema.sql

drop database if exists awesome;
create database awesome;

use awesome;

grant select, insert, update, delete on awesome.* to 'www-data'@'localhost' identified by 'www-data';



create table users (
‘id® varchar (50) not null,
‘email’ varchar (50) not null,
‘password’ varchar (50) not null,
‘admin® bool not null,
‘name’ varchar (50) not null,
‘image’ varchar (500) not null,
‘created at’ real not null,
unique key ‘idx email” (‘email’),
key ‘idx created at® ('created at’),
primary key ( id")

) engine=innodb default charset=utf§;

create table blogs (
‘id® varchar (50) not null,
‘user id" varchar (50) not null,
‘user name’ varchar (50) not null,
‘user image’ varchar (500) not null,
‘name’ varchar (50) not null,
‘summary’ varchar (200) not null,
‘content’ mediumtext not null,
‘created at’ real not null,
key ‘idx created at® ('created at’),
primary key ( id")

) engine=innodb default charset=utf8;

create table comments (
‘id® varchar (50) not null,
"blog id" varchar (50) not null,
‘user id" varchar (50) not null,
‘user name’ varchar (50) not null,
‘user image’ varchar (500) not null,
‘content’ mediumtext not null,
‘created at’ real not null,
key ‘idx created at® ('created at’),
primary key ( id")

) engine=innodb default charset=utf§;

MERKBERS, 7L MNvode 13t R EEE T A B304 BRSQLEI A, f#FEF .,

HESQLA A i BIMySQL#Ar 41T B AT :

$ mysql -u root -p < schema.sql

AT TE B T BHE PE R BT84 -

% 5 B0 U5 19 ARG

BETR, T EEFGRSRIERENRT . i, XNTuserXR, FRATH AT MBI T #AE:
# test do.py

from models import User, Blog, Comment

from transwarp import db

db.create engine (user="www-data', password='www-data', database='awesome')

u = User (name='Test', email='test@example.com', password='1234567890"', image='about:blank')
u.insert ()

print 'new user id:', u.id

ul = User.find first('where email=?"', 'test@example.com')
print 'find user\'s name:', ul.name

ul.delete ()



u2 = User.find first('where email=?', 'test@example.com')
print 'find user:', u2

A UEMySQLE F i 1T E W, BEHERIREFFMHEEIMYSQLEH T .



Day 5 - 4’5 WebHESE
FEIERXTFEEWebIF R AT, BATHEH S —>WebHELR .
A AR EE—ABRKTWebIEZR T 2 B CMKIF AR ? FATRE 5 — T A BIRAT I WebHESR :
Django: — X IFRIELR, EAF T EHIL;
web.py: {3 FI ST AN A BE 1] B2 B R BOR AL BEURL, 3 HURLBR S 2 B 3 T B 1 5
Flask: 1 /] @decoratorff]URLES t ANEH, (EAEZENT N A2 P AR N AR K3 5
bottle: S/ REURERFATEBIITIEE, AH THARAE.
BBk, BANGRETUMHERKI A, Bk —A 8. RiE. NRIER/ I WebHESR .

B it WebiE 42

—AM&] B4 I URLAE 42 B 1% 6 ¥ LA @decorator /7 24 BL 348 URLB 5t 21 28 $ b -
$ E:

@get ('/")

def index () :
return '<hl>Index page</hl>'

# WSHHIURL:
@get ('/user/:id")
def show user(id):
user = User.get (id)
return 'hello, %s' % user.name

A %A @decorator RUZ R BAT N, HELR Y, WebHEZRKIAPINRERAN, RATCABEZNRE $ishow user (id) TR
FEEESIWebiR45 28 .

@%ﬁﬂuﬁlﬁlstr\ unicodebh Riterator, ﬁ%ﬁﬁﬂ%ﬁ%fﬁ%?ﬁ%ﬁ@éﬁmﬁﬁo
HIR, WeblERRE X FFURLZESE, XA, FRATH AT DUR 8 URLBU PR i 2 -

@interceptor ('/manage/")
def check manage url (next) :
if current user.isAdmin():
return next ()
else:
raise seeother('/signin')

EBSERZ — Prext M, X, — MBS UIRE R Mnext 0 SR EIERIERL EHIEE

AT XHFMVC, WebHESR 7 BESCRFIRAR, (HRBATAMR E (6 F R — itk , T LAk #jinja2, thw] bhii#mako. Cheetah
F%E,

BER-HRED, REOTLLEE dict FFELE @view RIS FLBAR -

@view ('index.html")
@get ('/")
def index () :
return dict (blogs=get recent blogs(), user=get current user())

0 R 75 B M formek B 53 URLI querystringZR BUH P I BUE, MR E U7 W request Xt &, A0SR B H¢ 5€ ) Content-
Type\ &ECookie%, ﬁ%gwl‘ﬂresponseﬁﬁo request*ﬂresponseﬁ%&&bk—/l\pﬁ—E‘Jrﬂll’ead]_ocalq:'g%m:

@get ('/test')

def test():
input data = ctx.request.input ()
ctx.response.content type = 'text/plain'



ctx.response.set cookie('name', 'value', expires=3600)
return 'result'

&G, MRTEEER. REFERE—MHITPH R, REFNIEREEML R, fl, EEmz 8.

raise seeother ('/signin')
R [E140458 % :

raise notfound()

EFU RSO, RITMTULHWDELT .
SE B WebHE 22
BEAR A RTF

# transwarp/web.py

# £FThreadLocalXtH:
ctx = threading.local ()

# HITPEEIRZ:
class HttpError (Exception) :
pass

# requestXf&:
class Request (object) :
# R#fEkeyiRElvalue:
def get(self, key, default=None) :
pass

# REkey-valuefidict:
def input (self):
pass

# IREIURLIpath:

@property

def path info(self):
pass

# JR[EHTTP Headers:

@property

def headers (self):
pass

# MR keyiRElCookie value:
def cookie(self, name, default=None) :
pass

# responseXf%:
class Response (object) :
# #EBheader:
def set header(self, key, value):
pass

# #ECookie:
def set cookie(self, name, value, max age=None, expires=None, path='/"):
pass

# #Estatus:

@property

def status(self):
pass

@status.setter

def status(self, value):
pass

# EXGET:



def get (path):
pass

# SEMPOST:
def post (path):
pass

# 58 AR
def view(path):
pass

L& =y ¢ H
def interceptor (pattern):
pass

# B SUBAR 512
class TemplateEngine (object) :
def call (self, path, model):
pass

# BAEMEAIina2:
class Jinja2TemplateEngine (TemplateEngine) :
def init (self, templ dir, **kw):
from jinja2 import Environment, FileSystemLoader
self. env = Environment (loader=FileSystemLoader (templ dir), **kw)

def call (self, path, model):
return self. env.get template (path).render (**model) .encode ('utf-8")

B EmRE GERTE, RIAMAR T —HERE: €L 2&RuscirpplicationfIZK, LIWSGCGHED, R)5, BIRLE
B3, BSHT BAWebHESR K Tk .

WitwsciapplicationBE R ERITRKIER (Development Mode) Fl= A, (Production Mode) X4y, 767 M
T, wsGIapplicationfs B HEEIRMWSGIEE DA MRS, RS J|AHZED, MAEFRERT, RITES LR
itapp. run () BB B SRS BT R AR :

wsgl = WSGIApplication ()
if name == "' main ':
wsgi.run()
else:
application = wsgi.get wsgi application()

FE i, wscIapplicationfE XU

class WSGIApplication (object) :
def init (self, document root=None, **kw):
pass

# WIN—AURLE X :
def add url(self, func):
pass

# WIN—AInterceptorfEX:
def add interceptor(self, func):
pass

# #ETemplateEngine:

@property

def template engine (self):
pass

@template engine.setter
def template engine(self, engine):
pass

# JREIWSGTANE M ¥ :
def get wsgi application(self):
def wsgi(env, start response):
pass



return wsgi

# FREXTHEEBINRESS:

def run(self, port=9000, host='127.0.0.1"):
from wsgiref.simple server import make server
server = make server (host, port, self.get wsgi application())
server.serve forever ()

HwsciapplicationFIRFETBE, BATMAR T — N EEHI WebHELE.



Day 6 - # A & XX

A T WebHEZRFORMAMEZR, FATHE AT LAFF 452 BEApp T -

HBH, —ANWeb AppfEi /TR F ERMAE M, LB ENA 4. 04%, EARKFRFIZEITH, Web
App AT BAE 3 BUAS R IS B S R 3RAS IE A O BC &L

B FPythonds HiEvA R B, 584 7] LA E A PythondBARAGRSLIACE, A TFHEEBHMT — N REME . propertiesi
2?.yaml%§gaﬁgjtﬁ#o

BOAKI G B U N Z e & fF & A HIT RIFEE, XM, THREMRE, A LLZ)E 3RS 4.
iﬁﬂ]ﬂﬂ%ﬁﬁkE@Eﬂ%gjtﬁ#ﬁﬁéﬁyﬂconfigﬁdefault.py:

# config default.py

configs = {
'db': {
'host': '127.0.0.1",
'port': 3306,
'user': 'www-data',
'password': 'www-data',
'database': 'awesome'
}I
'session': {
'secret': 'AwEsOmE'
}
}

FREECHEEAT . B2, WREFBIRSGEN, BFFEBCIBIEENFELR, BEEE
Eﬁconfigﬁdefault.pyﬂ<ﬁ%—‘4\§}j}%§, E@ﬂ}H@jf%ﬁﬁ%ﬁﬁ25—‘4\configioverride.py, FH;K%EEEgﬁgggkﬁkﬁiﬁg:

# config override.py

configs = {
'db': {
'host': '192.168.0.100"
}
}

ﬂﬂconfigﬁdefault.pyfFﬂﬂ}FZiiﬁﬁﬁHgﬁﬁnigaﬁgy ﬂaconfigioverride.pyftﬂﬂﬁffriﬁﬁﬁH@ﬁﬁnigaﬁgy AT AT ABE 5 &
MAEAHITT K, SCAT DARE RS F #8282 ik 545 £

L2 7 i BUBC B S 7R L SE Mconfig override.pyi . AT MALIREEE M, WLIERARERRE S —

H@config.py#ﬁ

# config.py
configs = config default.configs

try:

import config override

configs = merge (configs, config override.configs)
except ImportError:

pass

XHE, BATHTERL T AppHIECE -



Day 7 - I EMVC

PLTE, ORMIEZE, WeblERME B AT ML, RITTUFHRES —NRELHMVC, EENEHEEK.
i T Web/E 22 ff) @decoratorFTORMAE 22 f) Model32 ¢, 7 LAMR 2 5 Hhdm 'S — A b 3 B TUURLF) o 45

# urls.py
from transwarp.web import get, view
from models import User, Blog, Comment

@view('test users.html')
@get ('/")
def test users():
users = User.find all()
return dict (users=users)

@view?ﬁigﬂgiﬁﬂijtﬁ#f%testgusers.html, EﬁEl%ﬁﬂ]fEfﬁﬂiﬁgﬂiEﬂﬁ%templates1:ﬁﬂigtest7users.html:

<!DOCTYPE html>
<html>
<head>
<meta charset="utf-8" />

<title>Test users - Awesome Python Webapp</title>

</head>
<body>
<h1>All users</hl>
% for u in users %}
<p>{{ u.name }} / {{ u.email }}</p>
% endfor %}
</body>
</html>

TR, BAIEIE—Web AppHIJa 33X fFwsgiapp.py, FTIHIEWEIRE . VL WebHESE, RJEM#Buris.py, RIEH

23\Vébﬂﬁ9§:

# wsglapp.py

import logging; logging.basicConfig(level=logging.INFO)

import os

from transwarp import db
from transwarp.web import WSGIApplication,

from config import configs

# VISR HORE -

db.create engine (**configs.db)

# BB —/WSGIApplication:

wsgl = WSGIApplication (os.path.dirname (os.path.abspath(_file )))

# Vgt inja2fRiR 51 % .

template engine = Jinja2TemplateEngine (os.path.join(os.path.dirname (os.path.abspath(_file )),

wsgl.template engine = template engine

# MEHHCget/CpostMURLALEE R 4L :
import urls
wsgil.add module (urls)

# FE9000% M £ /A Zh A gl BRAR 5548 :

if name == "'_main_ ':

wsgi.run(90047
mR—YIEF, 7] LLA 65417 /8 3 WebR %5 25«
$ python wsgiapp.py

WRIE, FENREEP P http: //localhost: 9000/,

Jinja2TemplateEngine

'templates'))

WREAR B i usersRAT A WEMER, RREEENERTEIEA ML HOAE. 7TLLE SEMySQLI fr&17 B

LusersRIMJLFKILT, REHVH:



806 / Test users - Awesome Py: %

L C ft localhost:9000

All users

Administrator / admin@ example.com
Michael / michael@ example.com

Test / test@example.com

p——




Day 8 - T B

BRBANEET —MREERMVC, ERTHBREEAXEANFR.
Xt F R A HTMLAT i SR 3, BATHRE—BERCSSHERR TRAM AT RBAMEARR. 55t jQueryl A#R{EDOMII JavaScriptFE th 4 A ] 4>

MBI HECSSTMEE N~ EF T RE5EE FMICSSHELLTT 4. BB L CSSHER ATt # . WAV KL FukiX MR KIICSSHES . BREZZTENMPRMR, &
FHUL ULRFEERHIMLAM, EBRATRRAA Bt i S0 R i T »

AT A M uikit B 0 B AT AL BEIR S o
FA B A RIS BRAN A — B B www/static HR T, FFHEHE%:

static/

+- css/

| +- addons/
| | +- uikit.addons.min.css

| | +- uikit.almost-flat.addons.min.css
| | +- uikit.gradient.addons.min.css

| +- awesome.css

| +- uikit.almost-flat.addons.min.css

| +- uikit.gradient.addons.min.css

| +4- uikit.min.css

+- fonts/

| +- fontawesome-webfont.eot

| +- fontawesome-webfont.ttf

| +- fontawesome-webfont.woff

| +- FontAwesome.otf

+- s/

+- awesome.js

+- html5.js

+- jquery.min.js

+- uikit.min.js

B TR E 5 €A L ER—ATE, SATUEHAHRNTENTE. mREATUEALMMHIMUER, B2 BIECSTUENTEKN %, 3#E%ZEE
B SR—E, XEREREREN.

WILKEAR 5| O 2% B2 T Wi L ERMHTMLEE A W . KRR B nchudedt M HF = #543:

<html>
<% include file="inc_header.html" %>
<% include file="index_ body.html" %>
<% include file="inc_ footer.html" %>
</html>

X, *Hﬁﬂﬂﬁgﬂﬁfinciheader.html*ﬂincifooter.htmlﬁtﬁIEl;%giq
B R include 7 EARFI T FUEHE AR S 4D . jinjia2 MRBUEH 5 —FpegR R, SEIEAR I E FER#.

“HRARRAR B RSB G S — AR, FEALBII R L — A B e fblock (B o RIE, RESANTER”, A TR LR % AR & L Kblock.
P, 5 SC— AR 8 R SOAEAR -

<!-- base.html -->
<html>
<head>
<title>{% block title%} EKEEXT—M4#AtitlelMblock {% endblock %}</title>
</head>
<body>
{% block content %} XHEXT—A44%Ncontentlfiblock {% endblock %}
</body>
</html>

X‘j‘?%*ﬁﬁia .html, R %gjﬁyﬁmﬂgtitle*ﬂcontentﬁﬁﬁ:
{% extends 'base.html' %}

{% block title %} A {% endblock %}

{% block content %}

<hl>Chapter A</hl>

<p>blablabla...</p>
{% endblock %}

St F FAARD . heml, VR
{% extends 'base.html' %}
{% block title %} B {% endblock %}

{% block content %}
<hl>Chapter B</hl>
<ul>
<li>list 1</1i>
<li>list 2</1i>
</ul>
{% endblock %}

XHE, — B UFRBIR I BAARMCSSKER, "5 THEERRSEEES.
AEFATE I ukitiX AN CSSIEAR BRI base .nemiHI%S:


http://getuikit.com/
http://getuikit.com/

<!DOCTYPE html>

<html>
<head>
<meta charset="utf-8" />
{% block meta %}<!-- block meta -->{% endblock %}

<title>{% block title %} ? {% endblock %} - Awesome Python Webapp</title>
<link rel="stylesheet" href="/static/css/uikit.min.css">
<link rel="stylesheet" href="/static/css/uikit.gradient.min.css">
<link rel="stylesheet" href="/static/css/awesome.css" />
<script src="/static/js/jquery.min.js"></script>
<script src="/static/js/md5.js"></script>
<script src="/static/js/uikit.min.js"></script>
<script src="/static/js/awesome.js"></script>
{% block beforehead %}<!-- before head -->{% endblock %}
</head>
<body>
<nav class="uk-navbar uk-navbar-attached uk-margin-bottom">
<div class="uk-container uk-container-center">
<a href="/" class="uk-navbar-brand">Awesome</a>
<ul class="uk-navbar-nav'">
<li data-url="blogs"><a href:
<li><a target="_blank" href=
<li><a target="_blank" href=
</ul>
<div class="uk-navbar-flip">
<ul class="uk-navbar-nav'">
{%$ 1if user %}
<1li class="uk-parent" data-uk-dropdown>
<a href="#0"><i class="uk-icon-user"></i> {{ user.name }}</a>
<div class="uk-dropdown uk-dropdown-navbar">
<ul class="uk-nav uk-nav-navbar">

"/"><i class="uk-icon-home"></i> H#</a></1i>
#"><i class="uk-icon-book"></i> #fE</a></1i>
#"><i class="uk-icon-code"></i> JEME</a></1i>

<li><a href="/signout"><i class="uk-icon-sign-out"></i> FHi</a></1i>

</ul>
</div>

</1li>

{% else %}
<li><a href="/signin"><i class="uk-icon-sign-in"></i> ¥fhi</a></1i>
<li><a href="/register"><i class="uk-icon-edit"></i> #Hf</a></1i>

{%$ endif %}

</ul>

</div>
</div>
</nav>

<div class="uk-container uk-container-center">
<div class="uk-grid">
<!-- content -->
{% block content %}
{% endblock %}
<!-- // content -->
</div>
</div>

<div class="uk-margin-large-top" style="background-color:#eee; border-top:lpx solid #ccc;">
<div class="uk-container uk-container-center uk-text-center">
<div class="uk-panel uk-margin-top uk-margin-bottom">
<p>
<a target="_blank"
<a target="_blank"
<a target="_blank" href=
<a target="_blank" href="#" class="uk-icon-button uk-icon-twitter"></a>
</p>

"uk-icon-button uk-icon-weibo"></a>
uk-icon-button uk-icon-github"></a>

class="uk-icon-button uk-icon-linkedin-square"></a>

<p>Powered by <a href="#">Awesome Python Webapp</a>. Copyright &copy; 2014. [<a href="/manage/" target="_blank">Manage</a>]</p>
<p><a href="http://www.liaoxuefeng.com/" target="_blank">www.liaoxuefeng.com</a>. All rights reserved.</p>
<a target="_blank" href="#"><i class="uk-icon-html5" style="font-size:64px; color: #444;"></i></a>

</div>
</div>
</div>
</body>
</html>

_ base__.htmlE LA blockfE 0T«
AT FREE XL —neta, FWrss feed:

{% block meta %} ... {% endblock %}

B % DU HIARRE :

{% block title %} ... {% endblock %}

F U T BAFE #7485 5% A 648 A JavaScriptf (i :
{% block beforehead %} ... {% endblock %}
F T B contentAi J2 R P 25 :

{% block content %}

{% endblock %}

BAWEETEGE—T, M base .heml#A&—Ablogs.html:
% extends '_base_ .html' %}

{% block title $}H#&E{% endblock %}



{% block content %}

<div class="uk-width-medium-3-4">
{% for blog in blogs %}
<article class="uk-article">
<h2><a href="/blog/{{ blog.id }}">{{ blog.name }}</a></h2>
<p class="uk-article-meta">k%TF {{ blog.created at}}</p>
<p>{{ blog.summary }}</p>
<p><a href="/blog/{{ blog.id }}">%k&EiE <i class="uk-icon-angle-double-right"></i></a></p>
</article>
<hr class="uk-article-divider">
{% endfor %}
</div>

<div class="uk-width-medium-1-4">
<div class="uk-panel uk-panel-header">
<h3 class="uk-panel-title">KE##:</h3>
<ul class="uk-list uk-list-line">
<li><i class="uk-icon-thumbs-o-up"></i> <a target=" blank" href="#">#ifi</a></1i>
<li><i class="uk-icon-thumbs-o-up"></i> <a href="#">#E+H</a></1i>
<1i><i class="uk-icon-thumbs-o-up"></i> <a href="#">Python#fi</a></1i>
<1li><i class="uk-icon-thumbs-o-up"></i> <a href="#">Git#f</a></1i>
</ul>
</div>
</div>

% endblock %}

FHRIH, B TOURLA AR 2R B 33 30 T

@view ('blogs.html'")
@get (/")
def index():
blogs = Blog.find all()
# ERBRAS
user = User.find first('where email=?', 'admin@example.com')
return dict (blogs=blogs, user=user)

HEMYSQLIblogs R P F A — LR, RATHMTUER —ARENERT . ERBogitlg A ERIRZ—MEAE, FNERHIXBARRESH RN
<p class="uk-article-meta">K&ETF {{ blog.created at }}</p>

fESRITER B jinja2 i fiter GBS , W MFERBEBRBRAMER . BRITRHES —Naatetinefifiter, MR EAELT:

<p class="uk-article-meta">%&#¥F {{ blog.created at|datetime }}</p>

filter T E M S jinja2 i B B o B wsgiapp. py ARG T :

# wsgiapp.py:

# EXdatetime filter, #iARt, #ithRunicode ¥
def datetime filter(t):
delta = int(time.time() - t)
if delta < 60:
return u'14-4AE0"
if delta < 3600:
return u'$sAHEEI' ¢ (delta // 60)
if delta < 86400:
return u'$s/MREI' % (delta // 3600)
if delta < 604800:
return u'$sKEl' % (delta // 86400)
dt = datetime.fromtimestamp (t)
return u'$s#®%sH%sH' % (dt.year, dt.month, dt.day)

template engine = Jinja2TemplateEngine (os.path.join(os.path.dirname (os.path.abspath(_file )), 'templates'))
# HBfilter®MFE|jinjia2, filterffAdatetime, filterAHR—ANREHE
template _engine.add filter('datetime', datetime filter)

wsgi.template engine = template engine

B, TERETERNT:



[ ey = ——

& C # | localhost:9000 ad =
Awesome ®EHE &G#HE O RS & Administrator

Test Blog KiEE

BETFAHR O wE

Lorern ipsum dolor sit amet, consectetur adipisicing elit, sed do slusmed tempor incididunt it ¢ 41

labore et dolore magna aliqua.

€ Python#i 1
SRR > O GiEER

Something New
REFVR

Lorem ipsum dolor sit amet, consectetur adipisicing elit, sed do eiusmed tempor incididunt ut
Iabore et dolore magna aliqua.

SRR >

Learn Swift
AEFH0AM

Lorem ipsum dolor sit amet, consectetur adipisicing efit, sed do eiusmed tempor incididunt ut
labore ot dolore magna aliqua.

BREE >

8 0 my
Powered by Awesome Python Webapp. Copyright © 2014. [Manage]
www linoxuefeng.com. Al rights resarved.




Day 9 - i 5 API

H MRoy Fieldingi# 1 7£ 20004 Ath (¥ 18 £ 3L #2 REST (Representational State Transfer) R FI #4225, REST
BAEA B RERR T ERMEERSOAP, B AWeb APIHIFFAE T o

4 & Web APIWE ?

WRBRATEEIRE — 5 Blog, #iAhttp://localhost:9000/blog/123, BLH LAE ElidN123KIBlogliH, HXANSERE
HIMLIH, ‘EFREEEE T Blogh #3E MBlogh RS . XTHF R, REEREHE, B2, WEH
BSEEG,  BUR M WHTMLA 47 H Bloght 4 .

R —ANURLIR E A ZHTIML, 122 66 BB AR T 5038, X NURLEE W] CAE B —4NWeb APL. Ehin, %
Hlhttp://localhost:9000/api/blogs/123, WIRAEE BIR M Bloghi$idE, ALt ar AE BRI,

REST#i 2 —F i it APIIAR . & H A B384 N RISON. BT ISONREE #t JavaScriptisz B, FTLA, BLISONA#E X
FKRESTRIS APLR A 8. 5k, 5K .

GG APIE A 5FAEWE? BT APISt 2 TEWeb AppIZhEE 30 E 5 T, Frbh, B APHRIEHEE, T DMK KHIE AT S A /G
IR ATSRE RS, AR E I AAS 5 TR, AR RS 5 R

—ANAPIHB 2 —/NURLKI AL B R #, BANFERREREN —/eapi RICK HAL RISONK X REST APL X F, REWE
A P AT DAUF — AN APISEBR A F

@api
@get ('/api/users"')
def api get users():
users = User.find by('order by created at desc')
# HEH PO AR
for u in users:
u.password = "XFxAxAd
return dict (users=users)

FibA, eapiiXA~decorator R BB IF T, A LATEAEE FURLALFE bR H02 SR APL F o
B —ANapis.py, W5 eapif TR EHIIR Bl 45 R F 54k AISON:

def api (func):
@functools.wraps (func)
def wrapper (*args, **kw):
try:
r = json.dumps (func(*args, **kw))
except APIError, e:
r = json.dumps (dict (error=e.error, data=e.data, message=e.message))
except Exception, e:

r = json.dumps (dict (error="internalerror', data=e. class . name , message=e.message))
ctx.response.content type = 'application/json'
return r

return wrapper

eapi F BN Errordf T 4L . BATE X —A np1Error, XMEmorZ g APIAMN KA T B R (LWIA P ANEE)
}iﬁﬂﬁ@Enorﬁﬂﬂthg, iR B H)4E RS Ninternalerror.

P A APIRY, A8 IS H IR AR X 2 APTR I 2 B . SRS R AR & R & AR .. 1RZ APIH
—ABECRRERY, XA ARREL S RY, FAREIERNEREERBIERER. BN ARRATHR
BRNHIRARS, AFEEE LR R IRER.

A] DAYE i BE 2% E B MRAPL i, ﬁﬁ)\http://localhost:9000/api/users; AT LA 23R Bl ) JSON:


http://zh.wikipedia.org/wiki/REST

n
800 / localhost:9000/api/users ey LS

- C N localhost:9000/apifusers 5.7

{llusersll= [{“na.m&“: “.hdm:i.nistrator", "imge"=
"http://www.gravatar.com/avatar/0000000000000000
00000000000000007?d=mm&size=120", "admin": 1,
"created at": 1402909113.628, "password":
ll******llr "E‘l‘ﬂﬂil“t "adminEExaszlE-chm", "id"!
"0010018336417540987£££4508£43fbaed718e263442526
GGG"}, {ﬂname“: “Hichﬂel"r "-'i-m-'agE"=
"http://www.gravatar.com/avatar/0000000000000000
0000000000000000?d=mm&s=120", "admin": O,
"created_at": 1402017224.87, "password":
ll******llr "E‘l‘ﬂﬂil“t “michﬂel@example-cﬂm", "id"!
"001402017224871£c9e%0e97d%b41938183b877c3c53£9%a
000"}]}




Day 10 - H P EM RIS %

PP R A KR 4 WebP il 0 R AR N . 1 P BB R B P S = .
F P AR B, FRATAT LG iEE APHEF PR XA ThBESE B T -
_RE MD5 = re.compile(r'”[0-9a-f]{32}$")

Qapi
@post ('/api/users')
def register user():
1 = ctx.request.input (name='"', email='"', password='")
name = i.name.strip()
email = i.email.strip().lower (
password = i.password
if not name:
raise APIValueError ('name')
if not email or not _RE_EMAIL.match (email) :
raise APIValueError ('email')
if not password or not _RE MD5.match (password) :
raise APIValueError ('password')
user = User.find first('where email=?', email)
if user:
raise APIError ('register:failed', 'email', 'Email is already in use.')
user = User (name=name, email=email, password=password, image='http://www.gravatar.com/avatar/%$s?d=mm&s=120" %
user.insert ()
return user

ERAF O4RE PG RN EMDSTHE G #3246 Hash 7 88, AT DUIRS B8 ui AR S P IR SR O 4.
BETRWUGIE—/MEMIE, iAFEEERRE, R, RIZHEZEMA AP

(% extends '_ base__ .html' 3}

{% block title %}¥M{% endblock %}

(% block beforehead 3}

<script>

function check form() {
$ ('#password') .val (CryptoJS.MD5 ($ ('#passwordl') .val()) .toString());
return true;

}

</script>
{% endblock %}
{% block content %}

<div class="uk-width-2-3">
<hI>WEM ! </h1>
<form id="form-register" class="uk-form uk-form-stacked" onsubmit="return check form()">
<div class="uk-alert uk-alert-danger uk-hidden"></div>
<div class="uk-form-row">
<label class="uk-form-label">#%¥:</label>
<div class="uk-form-controls">
<input name="name" type="text" class="uk-width-1-1">
</div>
</div>
<div class="uk-form-row">
<label class="uk-form-label">BFHH:</label>
<div class="uk-form-controls">
<input name="email" type="text" class="uk-width-1-1">
</div>
</div>
<div class="uk-form-row">
<label class="uk-form-label">#IAM4 :</label>
<div class="uk-form-controls">
<input id="passwordl" type="password" class="uk-width-1-1">
<input id="password" name="password" type="hidden">
</div>
</div>
<div class="uk-form-row">
<label class="uk-form-label">EH M4 :</label>
<div class="uk-form-controls">
<input name="password2" type="password" maxlength="50" placeholder="BEHEMO4" class="uk-width-1-1">
</div>
</div>
<div class="uk-form-row">
<button type="submit" class="uk-button uk-button-primary"><i class="uk-icon-user"></i> ¥EM</button>
</div>
</form>
</div>

{% endblock %}

ERERATRIT A PR I DI BETER T -

hashlib.md5 (email) .hexdigest () )



| 808 i} - Awesome Python V. x i

b C fn localhost:9000/register

Awesome & HE S¥HE ] = BE &3

SR E !

£BF:

BT
MAOS:
siEO4:

& O B ¥

Powered by Awesome Python Webapp. Copyright © 2014. [Manage]

www.llaoxuefeng.com. All rights reserved.

5|

FAPEFWHPEMES. BTHTIPHR RS, MRS HEREAFRE, 3R ETcookieSEM. KE EHWebMELRIRHE T SessionTh sk 35 (R 72 H
R Hcookieo

SessionffI4 s R 6 8 55 Fl, T LAE 3 M Session P BXUHH A P B R A B

Sessionf i i R R 5588 7 BAE WA PP — MU RREMA S BERER, WREWE LU LRSS, HFTEEX Sessionfif £4¢, Fik, {5 Sessionf¥]Web AppfRAES
-

AR A E 1 cookielt) 77 AR WAE A A B, MR HERURL, #MLXcookie#tTRAE, X7 IS Ak & (RAE R 55 33 A B4 R MURLES R TR A I, AT BL
T REZ GRS,

BT BRI G £ AR 88 2L R — M cookie KA LRI LA, AL, EARIEIX A cookie N & 2 7 i Dl s Hi R o
LB Py i cookieft) 8RB — AN B M HE (FIIIMDS) , ZHIINTF:
LRAPEANT EHKOLSERBIE, BS54 UUNEER FREI - #id, R T o it Sl — AR
PP+ UREEY ¢ MDS (A IAY + "RSO4 + MBI + "SecretKey")
L% 8% R ik cookieBIRF BRI E, MRS AR L EENE B RIE:
o M/
o AR 1]
e MD5fH
WRARBS AN ], RS SSRGS dERA S 04, ik
DS ("I iA" + "AIAO4Y + RBEEY + "SecretKey")
I-5 3 W B cookierP FIMDSHEAT LA, AR, NREHRA S EER, BN, cookiewt 2 ik .
AL R TMDS R —Fp B [ ik, BIA] OB R+ 8 i E HHMDS, (B EkiEEMDS R HfE th R iR 475 8
it A% F APTR] LASEBUL AN F -

Qapi
@post ('/api/authenticate')
def authenticate():
i = ctx.request.input ()
email = i.email.strip().lower ()
password = i.password
user = User.find first('where email=?', email)
if user is None:
raise APIError ('auth:failed', 'email', 'Invalid email.')



elif user.password != password:

raise APIError ('auth:failed', 'password', 'Invalid password.')
max_age = 604800
cookie = make_signed_cookie(user.id, user.password, max_age)
ctx.response.set_cookie (_COOKIE_NAME, cookie, max_age=max_age)
user.password = 'x*Akkxt
return user

# HEMN% cookie:

def make signed cookie(id, password, max_ age):
expires = str(int(time.time() + max_age))
L = [id, expires, hashlib.md5('%s-%s-%s-%s' % (id, password, expires, _COOKIE_KEY)) .hexdigest ()
return '-'.join(L)

W TEAURLCE RS, WRBAI L ST cookiel 0%, MLSBRBERMRL K.
FIFEERELIEURLL BT, HeookieffiT ik, FHMEFRMAFYE R ctx. request R E, X, FEMURLERBUR T B BEERBRA

@interceptor ('/")
def user_interceptor(next) H
user = None
cookie = ctx.request.cookies.get (_COOKIE_ NAME)
if cookie:
user = parse_ signed cookie (cookie)
ctx.request.user = user
return next ()

# fR#cookie:
def parse_signed cookie (cookie_str):
try:
L = cookie str.split('-")
if len(L) !'= 3:

return None

id, expires, md5 = L

if int (expires) < time.time():
return None

user = User.get (id)

if user is None:
return None

if md5 != hashlib.md5('%s-%s-%s-%s' % (id, user.password, expires, _COOKIE KEY)).hexdigest():
return None

return user

except:
return None

XFE, BATRTERT AR R T 6E .
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FEWebIF R, EmAEEERALRELES K.
Blan, FA%S —AREST API, F T 8I#—/ Blog:

@api
@post ('/api/blogs"')
def api create blog():
i = ctx.request.input (name='"', summary='"', content='")
name = i.name.strip()
summary = i.summary.strip()
content = i.content.strip()
if not name:
raise APIValueError ('name', 'name cannot be empty.')
if not summary:
raise APIValueError ('summary', 'summary cannot be empty.')
if not content:
raise APIValueError ('content', 'content cannot be empty.')
user = ctx.request.user
blog = Blog(user id=user.id, user name=user.name, name=name, summary=summary, content=content)
blog.insert ()
return blog

%EﬁﬁﬁpﬁhonﬁﬁgK{E?Eﬁi, ﬁﬁﬂj';ﬁ%?'%{ﬂﬂﬁ, J:EB@API: apiicreateiblog()ZFE'R%—/I\%:‘@@%IO

WebJT & 3 IE PR i 3t 75 76 T % 55 Al S DU o 0 5 O T 7 ZEVR S HTML. CSSHJavaScript, IR XX = BAA RN E
#, 905 8w 0 R R PR LL4ED

ERKFBET, wdm SRS SRE, i, §dml = e w4 sl .
A= BT i T THD B LK) 7 KR BHE T4 5

'<html><head><title>'
title
'</title></head><body>"
body

'</body></html>"

BREM T AFEE AR E YT P LA MR 77

<html>
<head>
<title>{{ title }}</title>
</head>
<body>
{{ body }}
</body>
</html>

ASP. JSP. PHPZ#{2 FIX MAE AR 75 2 A2 B AT v LT

I SRAE B b KRB A A JavaScript (FE EREHREAS) , BRI XA F B JavaScriptiiis 5 f5 i S5 3 H
B, WETHDEY . HEAREEET 557 B KHTML DOMIE R 5 41 3% $04E F1 38 B #) JavaScriptt A% 8 A 4 511
.

EHRBAAFRANRARB4LIESE. IERESHMVCERCELLERHEEATHEZENEET, MU, &
FIMVVM: Model View ViewModelt# =X R 3E 7 4 .

MVVM#E B MK R, BEET ZRENARFHMVCERE, 7ERNWIES, #ModelM 4ijavaScripthf RE~:

S

+ 4+ 4+ +

<script>
var blog = {
name: 'hello’',
summary: 'this is summary',


http://en.wikipedia.org/wiki/Model_View_ViewModel

content: 'this is content...'
bi
</script>

Viewsg 2iHTML:

<form action="/api/blogs" method="post">
<input name="name">
<input name="summary">
<textarea name="content"></textarea>
<button type="submit">O0K</button>
</form>

BT ModelFR R $i#E, ViewHi T8N, P MEB| T HBAKRER B,

3= ModelFl View< B #2 3k B 5t & ViewModel.  ViewModelfit 31 1 Modelf) £ F 25 B View B R i 3k, & 471 31 1B Viewl B 2
[ 2[5 Model.

ViewModel@ i 4w 5 ? 7 2 JavaScriptéa 5 — /M@ I ViewModel, XA, BATUEHBIMMVVMER T .
HH B R OHE TS RAKIMVVMHESE, #itnAngular]S, Knockout]S%. AR VuelXANai# 5 A iIMVVMAE 42 3k s B

ﬁu%ﬁfﬂogﬂ@ﬁiﬁﬁtemplates/manageiblogiedit.html:
{% extends ' base .html' %}
{% block title %}4i#HZE{% endolock %}

{% block beforehead %}

<script>
var
action = '{{ action }}"',
redirect = '"{{ redirect }}';
var vm;
S (function () {

vm = new Vue ({
el: '"#form-blog',
data: {
name: '',
summary: '',
content: "'
}l
methods: {
submit: function (event) {
event.preventDefault () ;
postApi (action, this.$data, function (err, r) {
if (err) {
alert (err);
}
else {
alert ("IRERIN! ') ;

return location.assign (redirect);

1) i
1) i
</script>
{% endblock %}

{% block content %}
<div class="uk-width-1-1">
<form id="form-blog" v-on="submit: submit" class="uk-form uk-form-stacked">
<div class="uk-form-row">
<div class="uk-form-controls">
<input v-model="name" class="uk-width-1-1">


http://vuejs.org/

</div>
</div>
<div class="uk-form-row">
<div class="uk-form-controls">
<textarea v-model="summary" rows="4" class="uk-width-1-1"></textarea>
</div>
</div>
<div class="uk-form-row">
<div class="uk-form-controls">
<textarea v-model="content" rows="8" class="uk-width-1-1"></textarea>
</div>
</div>
<div class="uk-form-row">
<button type="submit" class="uk-button uk-button-primary">H##F</button>
</div>
</form>
</div>
% endblock %}

IR Vuelt, BATIHE 3NS5

el: MI\EBEBERGEEM View, XER#form-blog, FRIANform-bloglIDOM, XtRifIRE—<form-Fris;
data: JavaScripthf &R FIModel, TATHIZEAA( name: ', summary: '', content: ''};

methods:  Viewn] LAfii /% i JavaScripti&i 0, submi t 32 5232 32 B i % ) R 0

TR, BAME<ormotnEd, FJIAEEAIv-model, HiAI Ak VuedBModelfl ViewsK BEAE K :

<!-- inputMivaluefiiModel MinamexBtiERT -—>
<input v-model="name" class="uk-width-1-1">

Fomﬁﬁﬁﬂ<form v-on="submit: submit">ﬁj%§i%$ﬂ@$1¢%ﬁ%§u submitj:f?f o

FERHEBR, EMVVME, ModelflViewZ XX AZ8E K . MRFNIFEFormP B T XAMERIE, 7 LAFEModelt
SEZEBFRIE. RIRERBPRACAE, R)57EChromed 5 8% o T FF JavaScriptiEhl] &, AT L@ IEvm. namej 18] AN B
P, BB . sdatallj 5 EAModel:



® 0o / WAL - Awesome Pytho %

L C i localhost:9000/manage/blogsfcreate
[ Zuora [ | Lisp-akionobe [ Python [ Ji0s [ Liaoc [ S

Awesome # 8% & ¥iE <> R

Introduction of MVWVM

This is a summary...

What is MVVM?

® v <topframe> ¥

> wm.name
"Introduction of MVVM"
> WM. Summary
"This is a summary..."
» vm.content
"What is MVVM?"
> JS0M.stringify(vm.%data)

is MVWM?"}"

Console | Search Emulation Rendering

'\.- e —
A ——

» [ Other Bookmarks |

& Administrator

#“

Q, Elements Network Sources Timeline Profiles Resources Audits | Console! »>= ﬁ- B x

“{"name":"Introduction of MVVM","summary":"This is a summary...","content":"What

R FAVAE JavaScriptZ 8 H &5 T Model, X MBS %I K3 View b . R 7E JavaScriptiZ #1l 4 %5 A\ vn. name

v A, B AR BISCAAER N A BEIRD T



e 0o g RMAE - Awesome Pythe x| -

g= (| localhost:9000/manage/blogs fcreate o=
[ Zuora [ ] Lisp-akionobe [ Python [ Ji0s [ Liao (s » [ Other Bookmarks
Awesome aB8: & ¥ig <> JRE8 & Administrator
MVVMETT o

This is a summary...

A

What is MVVM?

Q, Elements Network Sourtes Timeline Profiles Resources Audits | Consolel »= ﬁ- |EI‘><
® v <topframe> v

> VM. Summary

"This is a summary..."
> vm.content

"What is MVVM?"
> JS0M.stringify(vm.%data

"{"name" :"Introduction pf MVVM","summary":"This is a summary...","content":"What
is MVVM?"}"

> wm.name = ‘MVVME{r' —
"MVVMAETT

Console | Search Emulation Rendering

A ERMVVMIERR B KIIER . fEBITMVVM, BATER R EREEZAHER TR BTERME T HILH
REST APL, FrUA, BimMAJAXSRZREIEE AR, #fERSBH/IERLRE.



! == g
Day 12 - w5 HEF|ER K
MVVMBLS BT FFormife ., {68 BT A K B F . B, 40 R Bloghtshit, BAVERIEH TS k.
foaie oy XA eace KT A TS B

class Page (object) :
def _ init_  (self, item count, page index=1, page size=10):

self.item count = item count

self.page_size = page_size

self.page count = item count // page_size + (1 if item count % page size > 0 else 0)

if (item count == 0) or (page index < 1) or (page_index > self.page count):
self.offset = 0
self.limit = 0
self.page index = 1

else:
self.page index = page index
self.offset = self.page size * (page index - 1)
self.limit = self.page size

self.has_next = self.page_index < self.page count

self.has _previous = self.page index > 1

fEurls.pyHZIAPL:

def get blogs_by page():
total = Blog.count_all()
page = Page(total, _get page_index())
blogs = Blog.find by('order by created at desc limit ?,?', page.offset, page.limit)
return blogs, page

@api

@get ('/api/blogs')

def api_get blogs():
blogs, page = _get_blogs_by page ()
return dict (blogs=blogs, page=page)

I [B] AR T T -

@view ('manage_blog_list.html')
@get (' /manage/blogs"')
def manage blogs() :
return dict (page_index=_get page_index (), user=ctx.request.user)

MR T & Silid APL: GeT /api/blogs?page=?§§UMOdel:

{
"page": {
"has next": true,
"page index": 1,
"page count": 2,
"has previous": false,
"item count": 12
b
"blogs": [...]
}

WG, BT Vuell I HMVVM:

<script>
function initVM(data) {
$('#div-blogs') .show () ;
var vm = new Vue ({
el: '#div-blogs',
data: {
blogs: data.blogs,
page: data.page
by
methods: {
previous: function () {
gotoPage (this.page.page index - 1);
b
next: function () {
gotoPage (this.page.page index + 1);
b
edit _blog: function (blog) {
location.assign ('/manage/blogs/edit/' + blog.id);
}

1)
}

$ (function() {
getApi ('/api/blogs?page={{ page index }}', function (err, results) ({
if (err) {
return showError (err) ;



}
$('#div-loading') .hide () ;
initVM (results);
3
1
</script>

VieWH‘Jfé?'%}EE'#div—blogs, & —/Mable, ﬁzﬂ]}zﬁv-repeatﬂu?EMOdelm&éﬁblogsE%&ﬁﬁgﬁ—‘m<tr>:

<div id="div-blogs" class="uk-width-1-1" style="display:none">
<table class="uk-table uk-table-hover">

<thead>
<tr>
<th class="uk-width-5-10">#"@ / WE</th>
<th class="uk-width-2-10">fE#</th>
<th class="uk-width-2-10">GJ@&H E</th>
<th class="uk-width-1-10">#fE</th>
</tr>
</thead>
<tbody>
<tr v-repeat="blog: blogs" >
<td>
<a target="_blank" v-attr="href: '/blog/'+blog.id" v-text="blog.name"></a>
</tad>
<td>
<a target="_blank" v-attr="href: '/user/'+blog.user id" v-text="blog.user name"></a>
</ta>
<td>
<span v-text="blog.created at.toDateTime ()"></span>
</td>
<td>
<a href="#0" v-on="click: edit_blog(blog)"><i class="uk-icon-edit"></i>
</td>
</tr>
</tbody>
</table>

<div class="uk-width-1-1 uk-text-center">
<ul class="uk-pagination">

<li v-if="! page.has previous" class="uk-disabled"><span><i class="uk-icon-angle-double-left"></i></span></1i>
<li v-if="page.has previous"><a v-on="click: previous ()" href="#0"><i class="uk-icon-angle-double-left"></i></a></1i>
<1li class="uk-active"><span v-text="page.page index"></span></1i>
<li v-if="! page.has next" class="uk-disabled"><span><i class="uk-icon-angle-double-right"></i></span></1i>
<li v-if="page.has next"><a v-on="click: next ()" href="#0"><i class="uk-icon-angle-double-right"></i></a></1i>
</ul>
</div>
</div>

FEModelffiblogs ¥t 41 H 18 i1 — A Blog/t %, tablegi & 13N T — 175 {Eblogs B AL A TTEMER, tablesi i &7 4R T —47. FTA M Modek
ViewH B 2 2 MVVMIERE R, RATATEEHIMLY S bv-repeatii 4, BHAHMAHAET .

A LUfBv-repeat="blog: blogs"&HRIGIHFMNAEG, ALk, WLAE— <cr>HWEH I ABA L Ebloge v-textMMlv-attrii4{4r 5 T4 B ARFADOMT

SEEMIBlogh R T T
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€& - C fi [ localhost:9000/manage/blogs Qi =
Awesome #HE SBE o BB & Acministrator
wesRE P
B fex Sl ia e
B AR R Administrator 2014-06-0522:47 (# 8
RTINS Adrministrator 2014-06-05 2242 8
EEEW S Adminiistrator 2014-08-052228 (¥ 8
BRaRitie: BREm Administrator 2014-06-0522:28 (@8
W EHPepper ARH1E A Administrator 2014-06-0522:00 8
SpaceXHid B RS Administrator 2014-06-05 2142 (8
Beats i WERPodRE A Admiristrator 2014-06-0521:28 (@
FWELH MY TPythonill i Administrator 2014-06-0521:23 (@
wHREFERA SR Admiriistrator 2014-08-0521:21 @
Switt i EA Administrator 2014-06-05 17:55 (# @
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Powered by Awesome Python Webapp. Copyright © 2014. Manage]
www_liaoxuafeng.com. All rights reserved.
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Day 13 - A F K

BAE, WATEEE—AWeb AppHIHESREEIERL T, MENHKIAPIZ AT HKMVVM, HRECLHET .
FEGEE TAERT, ERBERBEHPythonfliY, #BMEM ST HRCULCEILRS S, BER, SEI4REN.

EIFRH B, BRBEGK. REFELHRAE, SREFEBFIHIRZA—TIERERS, M EMBEE T RIGITRK
R, HEAINELRS SN BB EUE B 30 N ?

Djangof1 7T & ¥R 5 7E Debughé X Tt vl A EI B Zh EFr R, WRBAIG S KRS S AL ThEE, MAERKERT
TFRIE

AR, Djangoi XA TIREMIL R, AMDjangost FRZAZR], EAAr?

FHSEPythonds SRt T EFHABIRKTIEE, EARFTEBRRAREBEEH BN 53— F B BRI www B 3R T HIARBD
3, —BAXE, sMANERRSS.

XA, RATAT LGRS —MHBIFE Foymonitor.py, LB 3wsgiapp.py, FFEF 2= www B T T HAE S,
B, SIS iTwsgiapp.py HERE, BERB, MR T RS BHEVNESES.

B EFOCHHENL, BONELETEE ST, Pythonf) 5 =75 FEwatchdog W] LR FH#/E RAHIAPDR Mtz B
T, FHRIZEH. BT Heasy instal1%%%:

$ easy install watchdog

FIFwatchdog B WSS AL @ AT, WRE . oy X, BEIEBwsgiapp.pyidfE.
FI F PythonH 5 f) subprocess LR B S A& 1b, BN H EE [ 2 L el R MmN H .

#!/usr/bin/env python
import os, sys, time, subprocess

from watchdog.observers import Observer
from watchdog.events import FileSystemEventHandler

def log(s):
print '[Monitor] %s' % s

class MyFileSystemEventHander (FileSystemEventHandler) :
def init (self, fn):
super (MyFileSystemEventHander, self). init ()
self.restart = fn

def on any event (self, event):
if event.src path.endswith('.py'):
log('Python source file changed: %s' % event.src path)
self.restart ()

command = ['echo', 'ok']
process = None

def kill process():

global process

if process:
log ('Kill process [%s]...' % process.pid)
process.kill ()
process.wait ()
log ('Process ended with code %s.' % process.returncode)
process = None

def start process():
global process, command
log('Start process %s...' % ' '.join (command))
process = subprocess.Popen (command, stdin=sys.stdin, stdout=sys.stdout, stderr=sys.stderr)



def restart process():
kill process|()
start process|()

def start watch(path, callback):
observer = Observer ()
observer.schedule (MyFileSystemEventHander (restart process), path, recursive=True)
observer.start ()

log ('Watching directory %s...' % path)
start process|()
try:

while True:
time.sleep(0.5)
except KeyboardInterrupt:
observer.stop ()
observer.join ()
if name == "' main ':
argv = sys.argv([l:]
if not argv:
print ('Usage: ./pymonitor your-script.py')
exit (0)
if argv[0]!="python':
argv.insert (0, 'python'")
command = argv
path = os.path.abspath('.")
start watch (path, None)

— 35047 A KRS, BESEEL T Debugh X BB EH . AT HE K 652 /8 3R 5 4%
$ python pymonitor.py wsgiapp.py

B Spymoni tor .oy N E AT HATAUR, B BIR S5 4%

$ ./pymonitor.py wsgiapp.py

GBS T I —Apy X, BBERE, BEEGITRLY, BRARBEIERETRSES:

$ ./pymonitor.py wsgiapp.py
[Monitor] Watching directory /Users/michael/Github/awesome-python-webapp/www. . .
[Monitor] Start process python wsgiapp.py...

INFO:root:application (/Users/michael/Github/awesome-python-webapp/www) will start at 0.0.0.0:9000...
[Monitor] Python source file changed: /Users/michael/Github/awesome-python-webapp/www/apis.py
[Monitor] Kill process [2747]...

[Monitor] Process ended with code -9.

[Monitor] Start process python wsgiapp.py...

INFO:root:application (/Users/michael/Github/awesome-python-webapp/www) will start at 0.0.0.0:9000...

B, RE—REMD, s UURFNESEBIRCR, KRERITIFRME.



Day 14 - 5EWeb App

FEWeb AppHERRMEARZHIE)E, B TH TAEEHREIET . EDebugF KA T 5EBUE WA APL. Hi %k FT A |
M. BATTE E M E S -

XTURL/manage/#AT#8, MELIAFREREHR 4

@interceptor ('/manage/")
def manage interceptor (next):
user = ctx.request.user
if user and user.admin:
return next ()
raise seeother ('/signin')

JGi Ui AP 45 :

e JREXLHZE: GET /apiblogs

e GIEHE: POST apiblogs

o BEHZE: POST /apiblogs/blog id

o MERHZE: POST /apiblogs/blog id/delete

e FKEXPFi: GET /apicomments

o BIEVFL: POST /apiblogs/blog id/comments

o MBRIFi: POST /api/comments/comment id/delete

o BUEHHF: POST /api/users

e JREUHF: GET /apilusers

WHAHE:

o FiRFIE
HEFIE
A&
BHHEE
%R : GET /manage/users
F P 30 58 T T 3 -

o JEMI: GET /register

GET /manage/comments

GET /manage/blogs

GET /manage/blogs/create

GET /manage/blogs/

e %FI: GET /signin

F{

YERYTT: GET fsignout
o ¥W: GET/
o HAEWWI: GET blogblog id
A RTIRESEI, RATE— A Web Appst B & 58 !



Day 15 - #i3& Web App

ERA—NERITFTRE, EARMFE TR REEENE, RINTTFEEWeb Appii B 2nfERES S L, X, T XKAFR
7 B8 v i B

BEMARKFAZEREXFEEERRBERFZN T, IMHEZERTEHEIRN. Bk, BERITDevOpsE S, i

i, FRAMEEBEDR—NEER. HK, SBERERE, HERARXREFRRHRXR. RIEEH/NE, S4HEFHERME
RRER. &5, DevOpsHETFELZSE. WESRBAZF RS . RERSHEAZNAPEHEPRS? BREBEF

RETERBEIX— .

T, TAIHERTBawesome-python-webappf & 2 Linuxfl 552 -

& 2 LinuxfRk 5 8%

EHEI L, BEB/E Lk BEEANW LARKFEZS:, 7 EAmzonff AWSH & — SEC2E MWL (G fE

RIE) , REMAENK— LRSS, —HREFRAUbunt Serverf45 18 . BAEAMBBRR Y, HEEUN, HHEE
Fi VirtualBox.

FRATTE 5 B Linux iR 55-2% A~ &2 Ubuntu Server 12.04 LTS, JRFRaptR R T o R IR & Kb LinxhZ 4, HBEH H
o

LinxZ e, S fRsshiRS EEEIT, BN, FE@Tapted:
$ sudo apt-get install openssh-server

B Tsshik%, BUArCAMAHERE SRS . @ﬁ(?ﬁﬁ%ﬂﬁ*u@”ﬁ%ﬁﬁﬁﬁ)ﬂm.ssh/authorizedﬁkeys‘:f:‘, X, BEr

HE Y

FEARMTT KA, FATA LA PythonE # EIWSGIRR %28, (B2, 7RSSR L, SRR AW RRRS 2. 7T
HEKIWSGIIR %2818 %, Al gunicom: B FZRUNginx¥IMaster-Workert#i 2., R AT ARt gevent I S0 8, RABHAR
5, BELREREKHERE.

WA, BANEFE -/ EHREWebRSEE, XEEFENgnx, B AMMEESEE, REARARBESISIERTS
gunicornfb B . - gunicorn 5 18 F BAT T PythonfR A5, X /MERIIN T -

Nginx =+ gunicorn =+ awesome =+ MySQL

Linux

Nginx$ 31 73 K 1& K -


http://zh.wikipedia.org/wiki/DevOps
http://aws.amazon.com/
https://www.virtualbox.org/
http://www.ubuntu.com/download/server
http://gunicorn.org/

Browser

) url=/static/ )
Nginx = /srv/awesome/www/static

url=/

gunicorn = [srv/awesome/www

Linux

FERR S5 o, BATHZ € FHE K H R

/
+- srv/
+- awesome/ <-- Web AppiRHZF
+- www/ <-- fFPythoniiig
|  +- static/ <-- FRESKREH
+- log/ <-- HFiflog

RS e EHE, BEEBIAFRAMBBITALEY, TEERIIABAREAT. FRAM KD & H H KSR~ AT
H, FTWE—DRURAZHKINSE . BT LR ER A T RERDIRE, ik, BATEwwlEA— AR, ERABANE
x, WA B R B ETIEAT ARA

a0 6

ichael®@ubuntu :ssrusawvesones ls -1

otal 32
2 www—-data wuwu-data 4096
1 root root 21
5 wuwu-data wuw-data 4096
5 wuwu-data wuw-data 4096
5 wwu-data wuw-data 4096
5 www-data wwu-data 4096
5 www-data wwu-data 4096
5 www-data wuu-data 4096
5 www-data wuu-data 4096

ichael@ubuntu: ssru/avesomed _

[y Sy S N A S

Bl oed il o (lefrie
ﬂﬁNgmx*[IgmncomH‘JEEﬁI#R %%*ﬁ r':_'waw H iﬂﬂﬂ °

Nginxf] PAMENIR S #EE B3, HEaunicomi®AR1T, FTLl, Supervisor®i%! Supervisor—MEHBEN T HE, WLARER
ZREHMEHRS, CERNZEZRESERE, WRRESHEZEINEH, Supervisord] LA H 3 E & R4 .

BE—-TRNBEEREINREE:


http://supervisord.org/

Nginx: 514 §8 WebfR %28+ 5t & [ X5
gunicorn: & P BEWSGLR 55 25 5

gevent: JPython[Fl 3 AR FLAR B 57 25 WA B P 5
Supervisor: iR HEK THE;

MySQL: %48 FE iR 55 -

7 Linux ik 55 #% b Fapti] LB #2236 FidR%

$ sudo apt-get install nginx gunicorn python-gevent supervisor mysgl-server

WG, FBIERANIE SHIWeb AppH 2 #PythonE %% T

$ sudo apt-get install python-jinja2 python-mysgl.connector

RS2 LI H 3t/ srv/awesome/ LA AR KT H 3%
TER S8 E IR MYSQLEUE BB, TE50E FERIIG 4L I A schema . sq1 E HI BIIR 55 38 34T

$ mysgl -u root -p < schema.sqgl
IR 55 25 U HE % B4
e

FFTPIE R SCPIE Rrsync B #3014 ? WRRFEFHEH], HA—RKWKET, —RURHESORAMER, MEREK, MWHE
5 Wit

ERKEE T RN TRRS AR ESNHE. Fabricst/—A A% THE. BT Fabric APythonfF KK, BT
PA, ERE AR I Pythonck g S, FEHTT1E!

ZFabrichfE, TEALN (BIFRHLE, FRLnxiRS ) %3 Fabric:

$ easy install fabric

LinuxfiR 55 8% £ 75 2 % 3 Fabric, Fabricff i SSHE 8 F R 558 HHATHE L.

TS REEHEBHA . FabricKI#F AN fabrile.py, BATEE B F)awesome-python-webappll BE T, SwwwH FF
8

awesome-python-webapp/
+- fabfile.py

+= www/

+- ...

FabricH1 I A9 SR 8., & %S AFabricHIAPL, W E BN KR

# fabfile.py
import os, re
from datetime import datetime

# S AFabric API:
from fabric.api import *

+ REBBFHAIF4:

env.user = 'michael’

# sudofl FAroot:

env.sudo user = 'root'

# R&EHBMUL, TLUAZA, KKREE:
env.hosts = ['192.168.0.3"]

# MR EMySQLA A &R O4
db user = 'www-data'
db password = 'www-data'


http://www.fabfile.org/

WG, A PythonR F#E—MES . BRIVERE —MTBIES:

_TAR FILE = 'dist-awesome.tar.gz'
def build():
includes = ['static', 'templates', 'transwarp', 'favicon.ico', '*.py']
excludes = ['test', '.*', '"*.pyc', '*.pyo'l]
local('rm -f dist/%s' % TAR FILE)
with lcd(os.path.join(os.path.abspath('."'), 'www')):
cmd = ['tar', '--dereference', '-czvf', '../dist/%s' % TAR FILE]
cmd.extend (['-—exclude=\"'%s\'' % ex for ex in excludes])
cmd.extend (includes)
local (' '.join(cmd))
Fabrici&fft10cal (... ") RIBITAMA L, with lcd(path) ATLAIEZH BT AT 8 H RRE N1ca ) BRI B F, EEFabricR

REZITA 21T 4, Windows T 7] B F BECgywinFh .

TE awesome-python-webapp H F F 1817 :

$ fab build

EERTEHEst HF TR T dist-awesome. tar. gz K3 .

TG, RITMATUSLER S dep1ovfts, BITAXH LEZRESE, BE EBwniREERE, BRHEXRS:

_REMOTE_TMP_TAR = '/tmp/%s' % _TAR FILE
_REMOTE_BASE_DIR = '/srv/awesome'
def deploy () :
newdir = 'www-%s' % datetime.now().strftime ('%y-%m-%d %H.$M.%S')

# MEREHER tar3Cf:
run('rm -f %s' % REMOTE_ TMP_TAR)
# EAEFIM tar UM
put ('dist/%s' & TAR FILE, REMOTE TMP TAR)
# BUEHER:
with cd( REMOTE BASE DIR) :
sudo ('mkdir %s' % newdir)
# BEIFHER:
with cd('%s/%s' % (_REMOTE BASE_DIR, newdir)):
sudo ('tar -xzvf %s' % _REMOTE TMP TAR)
+ EBERERE:
with cd( REMOTE BASE DIR):
sudo('rm -f www')
sudo('ln -s %s www' % newdir)
sudo ('chown www-data:www-data www')
sudo ('chown -R www-data:www-data %s' % newdir)
# EJFPythonREMnginxfR% 2 :
with settings (warn_only=True) :
sudo ('supervisorctl stop awesome')
sudo ('supervisorctl start awesome')
sudo ('/etc/init.d/nginx reload")

HErun () BEPHITHRI G S RIEIRS 2 LIBFT, with od(path) Mlwith lcd (path) ML, EUHTE RERS B EE
HNed () IBERIBF. WMR—4LFEEsudo R, BABEH run (), TR sudo () KT .

B & Supervisor
_ETH ik Supervisor & J& gunicornff] iy &2 R I,  BHNIRATTIE ¥ A AL B Supervisorle .

%E—‘/I\Supervisorﬁf‘]ﬂaﬁjc1¢awesome .conf, ﬁm@]/etc/supervisor/conf NVACE 3

[program:awesome]

command = /usr/bin/gunicorn --bind 127.0.0.1:9000 --workers 1 --worker-class gevent wsgiapp:application
directory = /srv/awesome/www

user = www-data

startsecs =3

redirect stderr = true

stdout logfile maxbytes = 50MB
stdout logfile backups = 10


http://cygwin.com/

stdout logfile = /srv/awesome/log/app.log

Eﬂﬁ}tﬁ:ﬁﬁ [program:awesome] %ﬁﬂ&%g j'ilawesome, comand*ﬁ'%ﬁ isﬁgmﬁcornﬁ‘]fn“%ﬁ, ‘&ﬁ_’gmncornﬂ‘]}%.‘i;ﬁ% (] jil
9000, WSGI%@EI%I)\ ] %stgiapp rapplications

SR J5 E J3 Supervisor/& , BT LABERY 5 3 142 1k Supervisor B AR S T :

$ sudo supervisorctl reload

$ sudo supervisorctl start awesome

$ sudo supervisorctl status

awesome RUNNING pid 1401, uptime 5:01:34

B B Nginx

SLperVisorRﬁﬁi:Zs'J“gmﬂcom, }kﬂ‘]j&ﬁ'ﬁ;gmﬁNgH]Xo R E X Hrawesome/El /etc/ngink/sites-available/ HF F:

server {
listen 80; # MHiWrsouiH
root /srv/awesome/www;

access log /srv/awesome/log/access log;
error log /srv/awesome/log/error log;

# server name awesome.liaoxuefeng.com; # FEIH4

# RIRERS M/ favicon.ico:
location /favicon.ico {
root /srv/awesome/www;

}

# REBARIE:
location ~ "\/static\/.*$ {
root /srv/awesome/www;

}

# HBERFEKE000% M (qunicorn) :
location / {
Proxy pass http://127.0.0.1:9000;
proxy set header X-Real-IP Sremote addr;
proxy set header Host Shost;
proxy set header X-Forwarded-For Sproxy add x forwarded for;

}
%EE/etc/nginx/sites—enabled/ HF TRl meEs:.
S pwd

/etc/nginx/sites-enabled
$ sudo 1ln -s /etc/nginx/sites-available/awesome .

iENgnxEFH INRAECE XM, AHEI, EATH avesome-python-webappM iZ% IE H BT :
$ sudo /etc/init.d/nginx reload

WMRFEAEEIR, #ATLATE/srv/awesome/log T B IR Nginxfl AppZ: & flog. W15 Supervisor/a BT H4E, AT LA
E/var/log/supervisor—Fﬁg‘superVisorﬁﬁlogo

WR—IER, YRATLAZE R 2% A U5 19 Linux R 45 2% - B@awesome—python—webappT :



® 00 S & B3 - Awesome Python W x "'\\\_ "

L C fi | awesome.liaoxuefeng.com e o=

Awesome # B&F & #32 <> B + ThE @ At

AXFRZI"E B

ERTAXH

ABRBRSIUEARETE. RERMNUNESTEEENTENGEINEE R
MRHE, BETMATBILRNAET —iR. ®ilkk, RXFREWT —HEaTFA
ROTE ——"ERHR". ZRERERELRNOLRABS, LESS.

BREEFE »
BRFAKH

WRAETT RIS R TR, REEEGHTHT:

$ fab build
$ fab deploy

B BhEE TR Rl a8 8t T LLE B AR 55 43RS S35 B OR
K5
5k ] 41 S ) B B T B A ) B A I B R i

http//mirrors.163.cony
http-//mirrors.sohu.cony



http://mirrors.163.com/
http://mirrors.sohu.com/

Day 16 - i 53 App
Pus R B JE, Ek RE T ?
EBF LBMIREESTRISR, —MMRAE ELB3App, HITRAN T B EBBRAITHE.
FiibA, awesome-python-webappZifEH — M5 Apphi 4= !
F¥ & iPhonehit 4

BATE ek EF WA FF K Phone App. RTE%&MF: —&MacH i, %% XCodeFl & H#I1i0S SDK.

FEAEAMVVMS: 5B R, RATHEERZ R, FAREST AP EEM /G G KIZhaE, AME RS i 7 5 5l b 1 A5
B2, WEXMFLEMAE, B3)Appth ] LUEFREST API G b & 2 $4 .

BATR B — A AR BiPhone App, BEPIAFRR: 5 &HT HEMREH M AN

BT AM Catme BB AM

mIEEE 15 Swiltif S8 A

=Ty 200 M b

W iRAAR SRR

L2 et

BahEaEHAs: EHRR

51§ % # Pepper AR H1E A

SpaceX il 0 AR

Beats ¥ @ EliPodEELL

FREHLE 5 2 Python itk

ENhEETEEA ERET i'-:.s:fa_. ¥ iil;‘. i
LIVMBEEMIE, RRETERACME

Swift i A

SRR RRNE

HEEPRAPL: /api/blogs.

FEXCodeH 5E B App%i 5 :
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BT RATHK AR £ Python, KT WFAIFFRIOS, #&# 2 Develop Apps for iOS.
i0S ApplEfid .
W 4% 5 Android App? XA HRRAENL T .


https://developer.apple.com/technologies/ios/
https://github.com/michaelliao/awesome-python-webapp/tree/day-16/ios

P oE

AT ENTHRBEHRZ T !

S —B K%Y, AERNPythonE VI EE. —IFh, WHEKESPython L FIRA S, TRMBAEY, SERE
A, FRIEHR, ZKUBEEASTARE, XN, AETRES T, SEHSHEE, RBERARHAT.

PythondE # i& G ¥] 22 FIRFENTH EHRESIR . PythonB THER/EAMES, EETRXITRRES, sxbitENmE
Ktz L BE—MBE TP EE . WREHBASERNE I EN g, WAEEIC, JavaScript. LispSEAS R KA1
B, RAZEEARSEIIES, AHESTEAEER.

iz



	Python 2.7教程
	关于作者

	Python简介
	安装Python
	2.x还是3.x
	在Mac上安装Python
	在Linux上安装Python
	在Windows上安装Python
	小结

	Python解释器
	CPython
	IPython
	PyPy
	Jython
	IronPython
	小结

	第一个Python程序
	小结

	使用文本编辑器
	直接运行py文件
	小结

	输入和输出
	输出
	输入
	小结

	Python基础
	数据类型和变量
	数据类型
	整数
	浮点数
	字符串
	布尔值
	空值

	变量
	常量
	小结

	字符串和编码
	字符编码
	Python的字符串
	格式化
	小结

	使用list和tuple
	list
	tuple
	小结

	条件判断和循环
	条件判断
	循环
	再议raw_input
	小结

	使用dict和set
	dict
	set
	再议不可变对象
	小结

	函数
	抽象

	调用函数
	数据类型转换
	小结

	定义函数
	空函数
	参数检查
	返回多个值
	小结

	函数的参数
	默认参数
	可变参数
	关键字参数
	参数组合
	小结

	递归函数
	小结

	高级特性
	切片
	小结

	迭代
	小结

	列表生成式
	小结

	生成器
	小结

	函数式编程
	高阶函数
	变量可以指向函数
	函数名也是变量
	传入函数
	小结

	map/reduce
	练习

	filter
	练习

	sorted
	排序算法

	返回函数
	函数作为返回值
	闭包

	匿名函数
	小结

	装饰器
	小结

	偏函数
	小结

	模块
	使用模块
	别名
	作用域

	安装第三方模块
	模块搜索路径

	使用__future__
	小结

	面向对象编程
	小结

	类和实例
	数据封装
	小结

	访问限制
	继承和多态
	小结

	获取对象信息
	使用type()
	使用isinstance()
	使用dir()
	小结

	面向对象高级编程
	使用__slots__
	使用__slots__

	使用@property
	小结

	多重继承
	Mixin
	小结

	定制类
	__str__
	__iter__
	__getitem__
	__getattr__
	__call__
	小结

	使用元类
	type()
	metaclass

	错误、调试和测试
	错误处理
	try
	调用堆栈
	记录错误
	抛出错误
	小结

	调试
	断言
	logging
	pdb
	pdb.set_trace()
	IDE
	小结

	单元测试
	运行单元测试
	setUp与tearDown
	小结

	文档测试
	小结

	IO编程
	文件读写
	读文件
	file-like Object
	二进制文件
	字符编码
	写文件
	小结

	操作文件和目录
	环境变量
	操作文件和目录
	小结

	序列化
	JSON
	JSON进阶
	小结

	进程和线程
	小结

	多进程
	multiprocessing
	Pool
	进程间通信
	小结

	多线程
	Lock
	多核CPU
	小结

	ThreadLocal
	进程 vs. 线程
	线程切换
	计算密集型 vs. IO密集型
	异步IO

	分布式进程
	小结

	正则表达式
	进阶
	re模块
	切分字符串
	分组
	贪婪匹配
	编译
	小结

	常用内建模块
	collections
	namedtuple
	deque
	defaultdict
	OrderedDict
	Counter
	小结

	base64
	小结

	struct
	hashlib
	摘要算法简介
	摘要算法应用
	小结

	itertools
	chain()
	groupby()
	imap()
	ifilter()
	小结

	XML
	DOM vs SAX
	小结

	HTMLParser
	小结

	常用第三方模块
	PIL
	安装PIL
	操作图像

	图形界面
	Tkinter
	第一个GUI程序
	输入文本
	小结

	网络编程
	TCP/IP简介
	TCP编程
	客户端
	服务器
	小结

	UDP编程
	小结

	电子邮件
	SMTP发送邮件
	发送HTML邮件
	发送附件
	发送图片
	同时支持HTML和Plain格式
	加密SMTP
	小结

	POP3收取邮件
	通过POP3下载邮件
	解析邮件
	小结

	访问数据库
	NoSQL
	数据库类别

	使用SQLite
	小结

	使用MySQL
	安装MySQL
	安装MySQL驱动
	小结

	使用SQLAlchemy
	小结

	Web开发
	HTTP协议简介
	HTTP请求
	HTTP格式

	HTML简介
	CSS简介
	JavaScript简介
	小结

	WSGI接口
	运行WSGI服务
	小结

	使用Web框架
	小结

	使用模板
	home.html
	form.html
	signin-ok.html
	小结

	协程
	gevent
	小结

	实战
	目标
	项目名称
	项目计划
	awesome.liaoxuefeng.com

	Day 1 - 搭建开发环境
	搭建开发环境
	项目结构
	开发工具

	Day 2 - 编写数据库模块
	设计db接口
	实现db模块

	Day 3 - 编写ORM
	设计ORM接口
	实现ORM模块

	Day 4 - 编写Model
	初始化数据库表
	编写数据访问代码

	Day 5 - 编写Web框架
	设计Web框架
	实现Web框架

	Day 6 - 添加配置文件
	Day 7 - 编写MVC
	Day 8 - 构建前端
	Day 9 - 编写API
	Day 10 - 用户注册和登录
	Day 11 - 编写日志创建页
	Day 12 - 编写日志列表页
	Day 13 - 提升开发效率
	Day 14 - 完成Web App
	Day 15 - 部署Web App
	搭建Linux服务器
	部署方式
	部署
	配置Supervisor
	配置Nginx
	友情链接

	Day 16 - 编写移动App
	开发iPhone版本

	期末总结

