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BRI ENEFSOHES, BT HAAETFRBE LY, BOREE AT & &K AR N
2% Web NI B IEFFRIES . ¥42 Python if 5 A &2 Python HHT Web JF & KRl . A%
BEHEEAFIMT.

® Python Z5ik: Tfi# Python, %3] H s, GniHIANL.
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% 1ZF  Python BEHfi&n2

1.1 Python ik

Python J&—Ff ] LIRS 5 & N HI AR /7 B T R 6 R AP BB 5 B R A S A .
HRE FEBREMZ S, JZNHET Web, PC. BiMLATEAIS, [ 2E A BRYE E P4
HRE IR & AL

1.1.1 T #& Python B4 1% R AR A

1. Python B9 sE R4F R

P« V0« FPEMW (Guido Van Rossum) T 1989 4EJi 5 ] Python, 4R il ZEFiT >4 /) CWI

(Centrum voor Wiskunde en Informatica, [E X #024 Fli+ B AR EBF 77 B ) T4E . 1991 4£4], Python

BRAETHE I ANATFRATHR. % 2016 4F, Python ELWMITH KRBT 25 %, /R NIBEE &
IV, FUHIRE, Python MUATIHE T LA LA

* MBRBMES: MERMESNEFATEFREMHITRIE, ESITEFN A HEERIE
K. AESHBHATHIR A2 “BER g, BERAER o WHEVBEA SN, |
FAFFFAE 22 500 55 N A P R B AT R A T R E R T RE S 0 EhrdE . 1k thE
A RN BT R RN T R R R B, XA I AE S AT E By R R
B,

* S%tE: Python MImZMHEARMN TILAMIESF M S B, AN T C++. Java ERLIE
H M5 i. Python 7E1E 5 R X JF R EIRHE T S 98 K M HF . AL BRMAL KN T2
T EHBER. FHERIELSH, 7F Python #E S, List. Set. Dictionary; ZER K
BTESASH. 08 SPREXLEEEOMESIT, AfUABMALNEREN, %
RTF R ) GRS &, A= T A AR . e CHERES T, XS EE I
IR AR HE R SEII .

o BKIET: BMEEEHE MK Python, FIREHLANIE Python BB FEMKKIESTZ —-
JB7K#E S (glue language) &R RIERRHAMMEFRIHES, XEWKE Python #i%
—R)\URE A, 0] DUERAF EZMHAbME, i Shell Command, Windows DLL F1
Web Service. 7E B/S N KATHIEKI A K, 824 HILE JL+1 Python K] Web JF & HESE,
RIEF|IIAECL K T Django. Tornado 25 R BAHIfR o 77 R
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e EEAM: Windows. Linux. Mac F#E RGN AMAL Z FHHROA, HIXE—F
FRTCAEBE . H AT O i) LR AR R LV 45 % : Windows %5 7 Ui 8] 5 55 F, Linux
MEERSE PE, Mac $REEEAFAOH S A%, Python 7E&-F & LESEI T 9niffireas, &
Python 27 Al LUZATTEA R M ERVE RGEF 6 L.

o (AL PriE et p R AT R K LAAR A N RE B8 F T X AN AR G RS
BOK, JEREA S BAALEE A — AN RR A I B O I BT B S R, T
FLESMPATE R, RN IEMEPRE, (EdnT DU, RE4A NS RPILE, &2
BB AR (1) Python SRR TUHLE]. Fros A0 BE, B3R B B 562 HRE ettt
HEEALRUE. ] Python ) A& AN HAEGEUE Hl . [MISCSE T THIAE 2 R Z K5 7).

* 5¥5M: Python Mt #%E& “ILME” “BIeH” “Fif” . T Python i& S MM,
S Kary e, fEEANA Python MRHATHEMMIANMH ML, —amaKED
2K H] Python HARFEIFRTIRRE, BIL-Ri SEMgRE 2 (g FESERt . BR2E B 27 B i)
AR K i fe IR Python 55 UHZ. RZ IFIRINAE T KRR T
Python MO, HIW= 4T HEHAIEEE OpenCV. =4En[¥LEE VTK. B
RALFLFE ITK. %488, 7EATIT B Web His, Python HATHIL T ARZHELE, FHAAR
FME S A S U ) Django. Tornado. Flask 1 Twisted.

iERA: Python Z —#vf##itiE 3, R A& T OpenSource 49 B , 12 & MTAK LA T
B A&, FETARLAERN THLY *HXtEF—RLE.
2. Python B4 ETRRZA
LK) % &, Python [RIR AT AMAFIMIRRA, EMH& 2.7x M 3.x Ak, HE
HHAES AR, KW EERA L0 TGEEIAEA . Python 2 2834 25 IR & T2 R,
Python 3 H ATTEATM I BIR G+, 1278 24 H 27 S RCA ) ). P58 Python FIFRZK
UM, Python 2 7E3EA 55 — 5 LA LL Python 3 #F1R %, FTLAA T Python 2.7.x 4’5 .

Python 2 f B E ) — MERALE THHE R Z 58 =, Al DL SRMMAT /T $41%, {HJ2& Python 3
BEXAMERA. R, FREMECSHEHE] Python3 T, HEFHELZHEEEBE, AR
5. B, Python 2 FHIFIFAFFH (str) Ml Python 3 I F R (bytes) Z[HHH
Thie LRz, EFKFEF M Python 3 BEAE 2 55 — J7 P SCRF IO RRUCAS A7 AL AR KPR Ik Ji) JRUBSS

i3] i 45 WF 97 26 B , Python 3 1247 pystone benchmark [1)3# /% b Python 2 1 30%. JiT L Python 3
AR =% (], 67T dh R R b o] LU IR GF A 45 2R

FEZ: AP P42 5L T Python 2 WA A 2.7.11,

o e
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1.1.2 %% Python

HATERAE R Y3 T Python 38552 J5, Python £ /5 4 HEIZ 1T . Python %2540 7] LL7E Python
B 77 M ¥k https://www.python.org/downloads/ F &, WK 1.1 s,

Downlced Python | Python

| & puthon

A 1.1 Python % & T #

Python Windows % %% L python-x.x.x.msi /70 &, H¥ xxx & FERMRA S, HE
IBAT R AT LAk N Python 22 At 1HI, Wl 1.2 Fior.

Select whether to install Python 2.7.11
for all users of this computer.

a Install just for me (not available on Windows Vista) |

python

windows

B 1.2 Python #& Windows ¥ 8% & @

BRI RIES | AP —E S [Next] #248, HEIGHZE, WK 1.3 fiox.
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Spacial Windows thanks to:
Mark Hammond, without whose years of freely
shared Windows expertise, Python for Windows
would stil be Python for DOS.

pgthgn

WlndQWS Click the Finish button to exit the Installer.

{C<moc CCRRRRC] [ cwcd |

B 1.3 Python £ Windows ¥ TR %%

SE R % %% Ja 75 B4 Python 5 & AT BRI Windows S 8528, WK 1.4 fin, Bk
i ARFAERS LHHEN] | DR | [EARERE] | Dxxx (28] & 09 [Path]
AR, AHHAE OPIEN Python %32, A%|H C:\Python27.

R = ]
Adsiniztrator GUEFEE @
=R " i
CLASSPATH %eJAVA_HIME % Vib\dt.jar; %1A/A_HO... ﬁ
JAVA_HOME C:\Progran Files\ava'jdk1.8.0_66 .
PATH FaJAVA_HOME%\bin -

®ERCTR

e B
ERE®: | %JAVA_HOME%\bin; C: Python27]

B 1.4 /& Windows P& & PATH 3R% L&
PEH{F RGirH % T Python JFAEATBIFHIEAT Python BT, HMBA N T &84T —4
Python (4%

BE: Python XA A — A& A% py # 4% .



% 1ZE Python ERi&nN2

8% A LA7E Console (i@ 4T ) HHIBHZEAT Python s>, LAHEA Python 3£8%E, Wil 1.5
fizn. BT “>>>” & Python iy 2 4&7nFF, TEILJETT LA AL Python v 2.

A 1.5 Windows ¥ &%) Python 3R3%

FE: &A1) Linux A2 Mac 244 & B Python B R, LAF AL ERELTE, FTk
AF R FEHE Python £ Linux #= Mac P # R 7 ik,

1.1.3 {#H Python R4 4RiE2S

IDLE # Python #{F40 H 7 i — MNEMIF RIAEE, YI2E# v IR H e [EHel2 . 217,
A Python #2)/7 . 7543 Python J&, A& AT LUEIE [Windows FF45] | [Python x.x]
| (IDLE] EH#IEAT, FHEwmE 1.6 fias.

{4 Python 27.10 Shell

Eile Edit Shell Debug
Bython 2.7.10 (default, May 23 2015, 09:4

& 1.6 IDLE f&

i
Ln:5 Cok4
S———

Kl 1.6 FELSEM T4 “Hello World” [)i7=. il IDLE, JFA&# n] LAREHEA Python
W, BT, ALRMIFRFET LA IDLE BATHEKIE. WR%E TIE. fEA—
B 4%, IDLE BAEEERE T Fohe.

e/ e
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s ANZEHINEE, RUEAZITER. AZIHESFIT Python 4% D fE .
o B SUENT. KRBT
o RAPDEI. Wisl. AL ST 6E.

(CELNETE e

® Undo: i E—RBH.

® Redo: ®H —XMEH.

* Cut: ¥PTiE CABY) 5 BINHHR .

® Copy: Rk SCAE HIZIBY R .

® Paste: ¥ BYNGHR A SCAKEING BDGHR B 2E AL o
® Find: 7E% O AP AR L 8.

* Findin files: 7E48E (1301 4K o1 BA .
® Replace: it in i,

* Goto line: FCHREAL G EMITHE .

BIG: 440 £ TARFLERANEGAFTPHITEIGHANS, ERFHT, TR
$ AIt+P 20548 3% B i e dr 4 #42— Kk, IDLE st &M RIE 4 TF et k4
AT %, daAE VIR EANR T, B AN 4548, N TR F @il &
Al BRRRAT GG AT 458 7 .

i3 H [Window] | [Debug Control] AJ LLFT X 0, 7E IDLE H4i A Python ifif)
Je, AT LS R O R 4 NS Go (BT . Step (HE) | Over CRATHAT) - Out
(BEH REO AT, W 1.7 s,

ndom | Help/

 May 23 2015, 09

Type “copyright®, "credits” or "license()" for more information.
>»>>

—~r=fll {DEBUG ON)
e - - 3> for 1 in range(0, 10):
_builtins_ <module _builtin_ i
_doc_ None
| _name_ _main_ .
| . None 3

iLn:5/Cok 0)

B 1.7 4 IDLE ¥ Python % 4]

e8e
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1.1.4 {#H Eclipse F %I E

H4R Python [ 47 f¥) IDLE PREH4E T 187 411 4w A1 Python F27 1) )7 v, (BIL Th RE T 2,
TeiE R AL I H TR )75 3K o

Python F2)7 4% & A] LA FATAi SCA Y 45 4% K 4 5 . Windows i 3 4% . Notepad-++. UltraEdit,
F Linux ] VIM. EMACS %%, 725 1JF A& /] UURYE B TR IR TE S . EEAYI2EE
A G ] RSk /DIF R G50 IF #ZE Windows V-6 MR, FTLARTS AV 2EE HER — N R ER R
TR —Eclipse. {# /] Eclipse 1] PyDev ffifh n] LA rT AL . RyEFEH] WX ik5e &1
Python TV IF &M EL

1. &3 Eclipse

Eclipse & — Mt Windows 45 N FFHUEAIE . BT Java AT B KT & . SiHAH
M, ERE—MERM—ARS, S HAERIT RS, 58 LUA Eclipse B 77 Wi
https://eclipse.org/downloads/ T #i& & H CHI#AE RGN BB R AS Eclipse B AF L. FE#JE LA %
%, WIS AT H I eclipse.exe B A 3, 2 W& 1.8 fizx. KA Eclipse 3T
Java FUBAHLE], T DUS 238 % 52— Bt

B 1.8 Eclipse &%)

iFE: %K Eclipse Z 724/ 2% K Java F & £4 DK,

B R A 3l Eclipse B 21 [w] 7T A& & T H HOER AR AL, #IANK [ Use this as the default and do
not ask again] 144, AJ5% &7 [OK] #Z4LENAT, W& 1.9 iz,
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\" Eclipse stores your projects in a folder called a workspace.
| Choose a workspace folder to use for this session.

\ Workspace:  C:\Users\workspace|

1.9 Eclipse 5 H BUA B2 R E
2. %3 PyDev
PyDev # Python 7 Eclipse H IR 84d 4, 7FEAE Eclipse /& 31 Ja AT %44
(1) #ifi [Help] | [Install New Software] 3., 7EtHILM AT b [Add... ] #%40,

7E Add Repository X 1HHE) [Name] HIHE Pydev, 7F [Location] 385 https:/dl.bintray.com/
fabioz/pydev/4.5.5, 2 JaHdi [OK] ¥4, W 1.10 Fis.

e licat

Mmoo e 6 3 WS WS en e & S SR WS b S ¥
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(2) ZJ Eclipse RTELHR PyDev I Al 23640, JFRE HEEH [PyDev] ,
Jei #if Install % H AR ) [Next>] #%8l, W 1.11 Fir.

e = = = | o |
i AR = = L =
Available Software

Check the items that you wish to mstall

T s dtin :
| 5 WL PyDev
| & [Faw PyDev Mylyn Integration (optional)

Details.

(7] Show only the [atest versions of available software [ Hide items that are aiready instalied
[#]Group items by category What is argady instalted?

] Shiber il s
o ly

¥ Contact sll during it

Bort Ig Sk Coie il o= |

B 1.11 4 Eclipse ¥4 % PyDev

(3) ZEa MDA E O, FEEFEZ IS gkt 2. LS Eclipse
= B3I Internet PR ARG %, HIEREROFA, WE 112 Fiz.

e —— e

B 1.12 Eclipse &R # i 42

(4) fELBGERE S, Eclipse SBRHHIRHE, i FFAHE R EEIE PyDev, WIEEERE

e11e
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A ek ez, WP 1.13 .

B 1.13 PyDev 124£#i3A

(5) LI585 75 B8 )3 Eclipse A4 fE{# PyDev 4% .

FEHEAT Python JFRZ B Z{E Eclipse 4L E Python fEBEARMERIE, VLA HEH
[ Windows] | [ Preferences] 3., 7EHBLAIX1EHED %S [PyDev] | [Interpreter] | [Python
Interpreter] , it iEHES K [New...] &8, 7EHBLAIATHEHEDHF [Interpreter Name] 1HE
4 Python, #ii\ [Interpreter Executable] it 4c%%f] Python f#RE#S I CHERIEA, ABIH N
“C:\Python27\python.exe” , W1 1.14 Fi7Rn o X538 HH FIXHEHEZR N BEATHA A, BRI AT 5€ XS Python
R REAR I ‘

Waonu bl S e SHEE. B Al B e SRR NE - A et
e e Sty p .

=@ 8

B 1.14 Python B BHRE
% )t Python Y153 CV & 7F Eclipse %3 52 i«

®12 e
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3. M PyDev ##&m Bi#1T Python F%&
A LLE I 7E Eclipse H & 57 PyDev i H 34T Python 1T H JF & - @37 PyDev 1 H H) 7400 .

(1) 7 Eclipse #1i%#% [File] | [New] | [ Project...] 35, 7E3 H FIXTIEHHEF i%FE [PyDev]
| [PyDev Project] , i [Next>] #&4l, W& 1.15 fras.

B 1.15 4% Eclipse 1 B £ A

(2) 7E L PyDev 5 H XHEHER BT H (042 7, HAWIET AT {RFFERIA, Hidi [Finish]
g H, wE 1.16 Fis.

Eclipse Java EE

@I

@

W YOt the nainpten

" Cgate s fukde and 6 0 the PYTHONPATH
1 Greste kst exsting souses seectthen o the ned page)
1 Dan't configure PYTHONPATH tto be done maanuaity lates o0
Vioking sets

1 A preject o werbing set

@ Gt cobetpens] (Tl (il

8
B 1.16 ## PyDev @ A

Z ik, 40T LME Eclipse 58 KZhREREST Python JTFA T .

e 13 e



Python &3 F & SE&&—Django. Tornado. Flask. Twisted

1.1.5 Python ZRIZN|IT—RR “ERAZEF” @@

15 113 i, EFMIZCL5EM T X Python “Hello World” FE/FHIG S . 7EA T, &
R —NERR D« BB RES ) FBEE RS, B W LN Python % FE T A ML T .

LW REFIRPERBERREFERF BN ZE » LR (Leonardo Fibonacei), 4F 2
JG 1170 4. 3P REPF (Fibonacci Sequence) XA E LN EIXF|, FHEFERINENL « ¥
BB TERABIFRGIN, SR “RTEF” , FBPRXFE—TH5: 0. 1. 1.
2. 3. 5. 8, 13, 21, 34-----7EH2% b, RIREFILLE AR TEE X : F0)=0, F1)=1,
F(n)=F(n—1)+F(n-2)(n=2, nEN*). fajHi)A45ERMREFIMER: B 1M EER 0, B2
ANEUEH 1, Z RSN BERAL T EZ A BN BUE AL

R 1-11 @°F Python ARG T8 — 4T BN — A EBIRREIH 7, I HKEIRAF
B I

14 e




% 1= Python EEADIR

AT T .
o —fRHELLT, 7E Python HAIS “#” FRUNEREAT, BEPIFREBRNES: 2 Python {UHH

IB{THE Linux R,  “#/usr/bin/env python” F T2 F R4t Python fEFE 23S HOA E s
“ #-*- coding: utf-8 -*-” H THrIRA S H UTF-8 #& X %hs.

import BRI T SAL. AFIFIANT time 1, A2 JGH sleep(BR%AL T 3Hrh.

Python R HE U def KBEF5EMK, B 7 HTFRBEHRIFE. ARSH0HE 45k %t

FRIERIZETA R KIES, BAHRAE THIMNOTR, BRFMniEtsEs, mEgs

BEEARRENTE R RIE — BB TR H  AB & T PB4 fbis F1 main.

i£%: Python A4E#HATIARAR, HH—AkAGFTRBHIFERLA—K, T

W) PAT B REAT B 2 RAE

RBSEOLAUE SRR, L Ap) o ek 3L fhis) 1S4 num.

List /& Python % FH %3R3 AY, Python 1 List BRI FIEEXT “[ 17 & X. &pl
fbis() ) result 2 H A2 list L6, T IRFHERMIES .

range(num) ek FUH T4 M 0 2| num-1 FIEF P51 .

[for ... in ... iER)REHMIZE R . TEREL bisOM) for IBEAH, A HK—M 0 F] num-2-1
HIIEER, FMEHAEPE—NEEIHNA result FIFRH .
FIRZBENFBEG AT RMFI RS E A CE, LA E result[-1]5 kTR
result FIBIECE 1 MoE.

B 4 main()H IS5 10 WA foisORREL, AR 10 NEERT R T

Python ] & & %L openOFH THT 30, HE 1 MSERBEIT XS, F 213K
AT, “w+” RRFTIFRBAR A . B3 main()H 4T FF 8 S0 RIRIAE fobj
ZEY,

enumerate() 2K B IR A —NRIFF], HBFEENAEFHEANZERIENRE, B
1 MEFHIS, B2 R4, FiRcE.

$15: A enumerate £ & W & 3| 9 EKRFF] .,
® {£ Python I A[LAf# ] print iEAJ4TED4IH , RTLAM print i84) BR B RN FHE LR, B

HNHHZRL AR ZZENFEIGME. Python ) print iEA) 5 FHBHKRRNEEFTF (%)
GEAEH, TSI FRRERIhAE, XS C ES PN printfOR BT M. FHF
HBHRETS “u” Fon PR H UTF-8 #5465 .

EE: print POBXEZAN (%) BEGEFRE T EHENET A,
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o AN write()pRECAT DA SCAE B ANE . U, STHRIRRIES read() ek AT LA
BEAHE .
#35: A open()FFATH LA, A write() 46 XA B AR, A read()BEM LA+
i AR,
* JH time fff) sleep()eR AT AL AR /78 15— BEmf (], Al NS4 1 s 8is 1 #.
o SHAMhEMIET K, HWREHA if BRRIE RGP if 15 T AN R L
AR NI BT i FE AT, WA main()pg %K.

®  name j& Python [ LN BEAN R, FEBERU AR R, HBEAE BB
IR R T A F M A AT A, _ name_ E4_ main ; 24i%
P AR A import TE AR, (R M ATBiER 4 .

F15: AAB P& if name ==' main_ " main()#) % % B 3 main()F 4% Python #)
%Rk, JE Python ¥, FiAH WAL ZHR “WTHFAATEE_, BHFENTE
X" HFXPL, A-AFRARNETLEER class , EAXAREAFLAE
HEMEL,

PR SCHARAE R foilpy S0, KGR FEy, H#EH Python Ay A HUTEY, H4R W
K 1.17 Fi7rso

B 1.17 PATEERARRHINGLER

1.2 HIEILEE

o3 1.1 4510222, B LX) Python JRRA T T, ATiITAHE 47> Python IISFESTT -

BRI SO —ME R A SoE XAERXNMES B — A8 E. R8RSR MER P
24t EATE LT REGE KR, R REIE LR IOE T R ARRX SR 1 AL A ik 2 v S
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MAFH . Python £E75 IS BAATCAUEERURARR, (R B MR RAEBIME N 2l T —
FhEEAL. FTL, TR AR RS RA R, ERER I L 54T Python (A

1.2.1 Number Z£E!

Number 28R U BE 25, JlHH T ET, EHEF A RERR,

1. RBRIEN

Python 1 I EU(E 2R A F5 4 F #4125 Integer. Long integer. Boolean. Double-precision floating
F1 Complex number.

(1) Integer: M, MMT CiEZ M long B, 7F 32 fiLes b, BERALHE N 32 4,

HUE TG R -2 ~2%"—1, HJ-2 147 483 648~2 147 483 647; 7r 64 i &% b, A AL T K
64 1, HUETEE H-28~2%-1, HI-9223 372036 854 775 808~9 223 372 036 854 775 807. 7~
Ban

a=12 #IERH
b = -405 #IREEA
c = 0x3A #HANEEHRORIN E3E A

(2) Long integer: KAEAY, K /FMHILA 1 5L L 45 . KRB AIREISE, Hil2 ¥ Python
BA RAH R R B R/, ERSEhs B TS A A IR, T BT A A KR A
ATREEMR K. 7Bl T

a = 39847520L HIEHK IR
b = -23984732531 R
c = 0xA32BIDDL O WAY S
(3) Boolean: Afi/R%, ZHTHIWnE, HAPAME: True. False. /mBIUITF:
a = False #i
b= True #EL

(4) Double-precision floating: RUKEREVE A%, AT LAH B -t i Bk 2 vk Bokkos,
FANE AELE 8 ANFAT. FARBUEEREEA NN —ANTERES ¢ (KREENE, R
REREVEE) o 1F e FEREZ MATLUHIE (5 31 (0 RRIEMIESR . ~plw T

a = 1.7983 #HR/ NI
b = -40. ST -40.0 ;
c = 3e8 Rl L, AT 300,000,000

e 17 @
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(5) Complex number: ¥, AT LUEASEECF BRI AR R AERKET . S HhEH
W MR, EEE T LA j B ). mEIWT:

a = 85.234+3j #Ll 5 SRMEE
b = 0-23.4J : #LL g GRIEH
2. BIEH

Python ' IEEERAERF PSS —FRFHEIRIERF, Wwhn. . .. B 522 it
EERRERAERT, WEUR . FEEE. & 1.1 FIH T Python FIHEIRESRF, £ 1.2 5 T Python
) B R R R .

1.1 ERURER

% 1E & T X
A+B e WAl E FHER, ATFRRER
A-B WS AR THCEE, A TRRAE
A*B Fes
A/B B5: BREEAT, BRI B
A%B Wx; SGRIARLUBERS
A**B AT SSRAAMBKTT
A//B HUBERRTT; 45 AN ARR LABJG I 45 R BRIy
not A WU #4E; HH FBoolean %Y
A>B FIMTART KTB, 4% 4 Trues(# False
A<B FINTARTE /NTB, iR N Truesl# False
A=B HWTAEBREME, 4R N Trues{# False
A>=B HIBTARE KT TB, 455 A Truesl# False
A<=B HMARE /NT%TFB, 4R A Truesk# False

HEBRERFERREIWT:

B2 466 #1421 K 8.6
b=2%**3 ERN 2xox2 BT 8
e g $ERA 2 BHOHBRE RTHE
d= 5042 $ERA 2.5
e=8.0//2 : HER 2
g=10% 3 : HERN 1 |
g = mot True b R0 False
Beaebh o : #4E3H False

e 18 ¢
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R1.2  LEAHRER

O (i g O
~A i HEREUR ;BRI 45 RMCERA(AH)
A&B b FATBIAS LA Rr 04 1IN 45 SR b (e R LA (4 1, B
A|B Rt HEFAA A~ R, GRBE AN, FU%RE
A™B SRR R AR, LR S R, B
A>>B AR
A<<B 1 AR 258
I LR R AR AT B A F 28 G
a=~30 HERR -31
hi= 35 3 RN 3
c=3&1 ¥ERN 1
d=3821 ERA 2
e=3<«1 HERR 6

$IG: HATHHEEA N, TUAAREI M FH _F4HBX, ZEkF3BE, 1
qost TAREX 341, A3 4B A 0112001=010, £RA+4 2,

3. NEEH

B T#RAEFE, Python ity —H W E RS RN BHME. A BEXLENERE
FAPIR: —FREMRE, ENATCER THERENZER, EEMHTHMRENZER; 5
—RERFERE, ENTRERTHRERB KR RKMCERIE. & 1.3 5 T Python P iIEF &
., R 1AFIHT Python H BB T Y% & B %K.

#13 BRE&EY
CI e X
cmp(A, B) Lo — iR/, AT ANULER-1, ATERNGERL, A4 RE R0
str(A) HS BB A B 71
type(A) R E S HIIREIN R
bool(A) WSRO A AT R
int(A) HSHUHN R, UtihRE
long(A) HSRFAAKIER, DHtHIRE
float(A) RS R WA T RRR
complex(A) S o A HeER
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JEALE FH eR A F R n
a8 = cmp (12,32, 43) #ERR 1
b = cmp (0, -2) FERA 1
c = cmp(0x12, 18) #4RN 0
d = str(0x20) FEERN 132!
e = type(4L) #4555 <type 'long'>
f = type (True) #4580 <type 'bool'>
g = type(45+5.47) #4598 <type 'complex'>
h = bool ("True") HIAN R FRFERRA, IRAA/REE True
I = long("34") HRAN TR, IR 341
#14 HEXDEEEN
R w0 X
abs(A) HRAs 3

coerce(A, B)

FARIBFE el — AN, A TeH

divmod(A, B) FRbEeE: A—Acdl, B N(AB, A%B)
pow(A, B) TR 5500 “AMBIKTT”

round(A) IR A1 HU I & TSR

hex(A) A5 ARk 7S BERIR R I 7 R

oct(A) e ARk R\ 2R 1R 1 e

chr(A) Fr AR A ASCIFIF, BRO<SA<2SS
ord(A) chr(A) ] 2 B 1

B RS R R B H s Bl T

i

abs (=3)

coerce (24, -4.5)
divmod (5, 2)
round(5.7)

hex (10)

chr (0x32)

I

I It

th ® @ g U p
I

#EERh 3

¥R (24.0, -4.5)
taERR (2, 1)
4N 6

#4ERHN '0xa !
#ERR 20

1.2.2 Sequence FAfE

B T REAMEAEIETY, Python FHITHIEMIKAE Python e HH HEERIMHAL, Python
AP (String) « Jofl (Tuple) « % (List) #JE TR ME., o] LUK AR B EEH
FRAATFIIRD, THRATBENGARMARMESUFFIRRE, FIREEEXN A
BUFF . AR BRI ERAE 7 AR LR T AL ], A2 2] P A1 R R IR A 3L [ 2 15
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1. BEH
Python ()P Az AT UG e 480, Fealssess, Wk 1.5 Fr.
*1.5 FIZEH
- I (S &5 Y
Alindex] RIUFH ) Hindex T H: indexRIIUEMOTFI:
Alindex1 : index2] VIR #4E, SRIUF 31 A Bindex1 £ 5 index2—1 1)1 )74
AinB KW FFIBHREAA, WRA WIRFEITrue, 75 Mk [FFalse
Anotin B HWFHIBHREEHA, WRESWIER Tree, MR [F|False
A+B BEREANB, AR PR [H]
A * number AT S number?K, A RHT I 41 IR (1]
A>B HIMTA LD K TFB, 455 Truesl # False
A<B HITAR T NTFB, 4% N Truesk # False
A=B HIWTASBRE BEAHYE, 45 N Trues & False
A>=B HIWTA T K TETB, 455 4 Truesl & False
A<=B FIMTAZE T /DT TB, 458 K Truesl # False
(=6 1-2) FAE AR R T
>>>a = "Hello, I like Python Web Practice!" FERHRRR
>>>b = a[l] $ERR ter
>>>b = a[7:13] $EERK 1T like!

>>> print a[ :13]

Hello, I like

>>> print a[l4:]

Python Web Practice

>>> print "like" in a

True

>>>praint a + "W .
Hello, I like Python Web Practice!!!
>>>print a

Hello, I like Python Web Practice!
>>> print 'ABC' * 3

ABCABCABC

>>>c = [2, 4, "apple",
>>>print c[1:]
[4, "apple", 5]

5]

>>>print b + c[2]

#5814 index MAENIERIAK 0
#5521 index MASERARFFIL R
#'like' & a HIFERHH

T R

R a KGR R EEEBRAE TR
PR ER AR

#FIRAR

HTEINE 1 M EBE — o &
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2. HEERK

FE3 28R e ] DAAE F o B BRI T SRR . SRS . HEF SRR AE . IR A N E R S
£ 1.6 Fizn.

*16 FIIRNERH

C 7 X
enumerate(A) SHFFIAERR—ANATHE R, WNEPEENTER A A4, TTHANE M (index,
item), BI(&515, FHIITLH)
len(A) REFFFIARKE
list(A) BB ListR R
max(A) AR—AFE, REIAF IR ATTE
max(a, b, ....) SACIREE % ' Gilioh ¥ o 3
min(A) AR—AFS, REIAYH KB TTE
min(a, b, ...) REIFTH S 5P AT E
reversed(A) A A B 5
sorted(A, func=None, MAHERE, HEFEAN# 2 func. key. reversefsiE (KIHLIBEAT
key=None, reverse=False)
sum(A, init=0) XA TCESRA
tuple(A) Bk Tuple i Y

[ 1-31 P51 B R S AE A 7=l an F -

>>>a = [56, 2, 1, 893, -0.4] $FIRRR
>>>b = len(a) #EERA 5
>>>b = max(a) R 893
>>> b = min(a) - ~ #4RA 0.4
>>> print list(reversed(a))

[-0.4, 893, 1, 2, 56] RIS
>>> print sorted(a)

[-0.4, 1, 2, 56, 893] ' #HEF

1.2.3 String &

FFrE (String) £ HAFANEES AN FRA G RFS . F4F 5808 5 UL f B E R IEX

%, pln: FERPEREANTH, KEANFH EROEMIE EEA 15 LR —1

F %%, Python H ) F4F B /& Sequence KAVKM— 5, FAF 8 LS| S-SRI, Hin “Hello”
‘This is fantacy!” -
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$T15. £ Python P3| S 83| SHEMR, HTAFAFEHS,

1. BERERA

Python HHIFAFE 4 WiFh: —FhREEFAFR, 55— R Unicode F45H. FIFIS AU
FR RSB MESSZATN TR u i}, Python 2K ILARRE Unicode ¥4F 5.

LRt 1-4) 45 8 A ORI T -

#I5: wRFHEFELRTF, WAEZHLF A Unicode FH %,
[RB 1-5) L FTH Sequence 7L FH Y] #5418 T LABEER 7 5 FO 388 03 P9 28

[RB 1-6] AP RAAAERE, B, BB M FHENTERERE - HNT
Frepo WPV R TS 57T R

$715: B String £ Sequence % & % #49 % i , PTvA Sequence A 3K 64 FT A A H Fo F
HARER T String, AFRBELEY,

2. FrHEEe

UM 1-7 V75 e s IR e s (K R B 450 - o O3B [P (K 75 4 BESR IR 7 R o
tdn:
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>>>charA
>>>charB

I

65
66

]

#4 chara MR FE AL AR RA BRI 745 Hich
>>>print u"ASCII Y 654%F#: %c" % charA
ASCII 565 fR%: A

#4 charB I A UBHE L U e 2 R A e
>>>print u"ASCII f43d f{#%: B" % charB
ASCII {4 66 f8%: B

Python i U 74 e I RIE K 1508 -

format string % string to convert
format string % (string to convertl, str to convert2, ..)

format_string NS A ARIC 74T 8, P AR E A BRI AR, R A A

XA SR string_to_convert A EAF AWM FAF R, WHREHALL L, WFTFEH/DESHE
Ak, format_string 11 a] A% XA FF 5 2K 1.7 Fizr.

F17 BAUFSE

KRS 1 <
%e R AT
%%r % g il repr() BR A A 1) 744 o
%s e g P str() PR BRI 1) 7 18
%d or %i A TS T
%u L2/ W e v 1
%0 B T 5 10 )\
%x L2/ =3l WA < O A it S S E A NGRS
%X RSN IR, Nt B RS o
%oe BB RO RIE T 580 P e NG R
%E B RRPE IV BOERIE T A8, P IMERIRE B
%f or %F WM
%g 1 Python R4 £ 1 K/ 19 Bh 4] e 34 Yoe Bl %% f
%G FHPython R 55 (K1 K/ [ 2y Wi 4 ek % E Bl %F
%% i “%”

BRTR 17 RS, AN SRR 5 M BrnTrik, i i BoR

e 24 e




%1

==

= Python EHH%0IR
KR s IEEAT S+ 5%, # 1.8 I T XL BhAF 5 1 H k.

#*1.8 WX LUEFSE
A B g AL 5 w B
* 5 ST B/ NS IRORG 1

ZERT T

+ X IE#c HIEEFF S “+”
<sp> AR Eman I BERE, FHZEREAMTE
# 76\ BT B aF0), fEHAEEREER “ox” 8F “oX” (MkFHRARZ “x” B2 “X” )
0 BEF B RPN EmanfZER I, FI0RME
mn mig BRI D B SR, nR /N EURE AEE Cln SR AT )

LR 1-8) 2563 1.7 F1 1.8, XA AL 7457 8 1 5 1285t F -

>>> print "$#x" % 108
Ox6c

>>>print '$E' % 1234.567890
1.234568E+03

>>>print 'Host: %s\tPort: %d' % ('python', 80)
Host: python Port: 80

>>>print 'MM/DD/YY = %02d/%02d/%d' % (2, 1, 95)
MM/DD/YY = 02/01/95

Awa il

FREE O

B2

#HFHIA 0

R AR PRI E AR T 7B BT RS S R, R E A ]
BoRTHE, %, 45855 . Python FHRRIXFNFHF A SUFFF, R 1.9 HE T IXLH L7

R1.9 BUFHBRR

e SUFAF N ASCIIff

\a W4 (BEL) 7
\b iBHg (BS) , ¥4uitrEB R —5 8
\f # (FF) , ¥4I EB ST Ik 12

B4T (LF) , B4R EBE T ATk 10
\r Fl% (CR) , #X#T0 BB B ATk 13
\t AFHEIER (HT) (BB F—ATABHE) 9
\v FEHFHR (VD) 11
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R
% NFHF L ASCIIff
\ KRB RFALTFFV 92
v RE—AB51S WS F/F 39
2 RE—DIN S5 FHF 34
\? RE—N )5 63
\0 2 FHF (NULL) 0

VN

LR 1-9 1 76775 v X L8 U7 8 BB R AR R G, IURAE 7 F 8 RITTEDIN T 4%

“_»

r

o WIZERI# AR, Bl T

>>>print "Hi, \nToday is Friday." #5E CFE \n!

Hi,

Today is Friday.

>>>print r"Hi, \ntoday is Friday." #R o ERIEE CE R
Hi,\ntoday is Friday.

e26 e

3.

HE R

FRREARERNTHAREZ —, A RINFERNERE, FHNWT.

capitalize(): WFFERPME 1| MERFRE.

center(width): R[A—AMKEF /DK width FFFF R, HAARARFRONERES.
count(str,beg=0,end=len(string)): iR [F] str 7F string B [ HH B A X E, w1 LA FF 8RR 5] (beg)
MEERRT| (end) FHEMERMEH.

decode(encoding="UTF-8'errors='strict'): LA encoding &€ {145 4& XM string.
encode(encoding="UTF-8',errors='strict’): LA encoding & & 114 i 4% :X4af5 string.
endswith(obj, beg=0,end=len(string))b,e: K FFFHZTLL obj SR, WRE, NERME]
True, &NR[E] False; A]LARFFIRZRS] (beg) MZEHRZE G| (end) FREHRMTEH
expandtabs(tabsize=8): F-FF & string H (] Tab FF5H A2, BRINKIFHEL tabsize 2 8.
find(str, beg=0,end=len(string)): UMl str EH A ZTE string 15 AT LU ARG (beg)
MEEHREG| (end) FREMRMVEE, HBINRFAIRTE, FAZINRE-1.

index(str, beg=0,end=len(string)): I find)FML, (HRUWIR str ATE string 1, WHR—AD R .
isalnum(): WRKINA —ANFRIF B ARt 7B, WHRE] True, 7505 [

False.
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isalpha(): WRKIRA —ANFRIHBIA FRAHRZRFRE, WIRE] True, 750/IR[E] Falseo
isdecimal(): 4 SR AT ffRE R+ Rt HI 2T, WR[E] True, & W/IR[F] False.

isdigit(): R AT AR N ECF, WIR[E] True, 750K [E] False.

islower(): WIRFFF &P FRFE RS, WHR[E True, 7 MiZ[A| False.

isnumeric(): WIHR AN B EETFFE, WERM] True, 7 NIR[F] False.

isspace(): WRFFFHZZH, WER[FA] True, 75 NIR[A] Falseo

istitle(): WIRFHFH RAREK), NWIR[E] True, 75WIE[ME] False.

isupper(): IR FHF B FRERLKE R, WiRE True, FWE[F False.
ljust(width): IR [Al—ANEFRFBR AT, FHAEH BRI E KA width FIHT #4758 .
lower(): H#TARKEFHAPNE.

Istrip(): #d string 24 24 .

replace(strl, str2,num=count(strl)): # string "1 [ strl ZHehL str2, num F§ & M &K
rfind(str, beg=0,end=len(string)): LT find(), {ERMNALFFIHREK.

rindex( str, beg=0,end=len(string)): HKfLT index(), {HEMNAGUIFUHHEK.

rjust(width): 3R [A]—ANRFRFR AT, HAEH SRR B K width KB 7R 8 .
rpartition(str)e: ST partition() B %L, il WA ILTFER A k.

rstrip(): MHIBR string F7F R R B HI 45

split(st="", num=count(str)): LA str A 7rFaFFV]1 5 string, 1R num FHHEZERME, WL
P& num N FFFF .

splitlines(num=count(\n')): %17/, REI—MEEETIENTENTIR, WHE num
Ef55E, WXYIH num M7,

startswith(obj, beg=0,end=len(string)): L FF &2 LA obj FF3k, WRZNIZE True,
3N [E] False. WTLAFHFFERZRT] (beg) FLEHRET| (end) FHEHRATEH .
strip([obj]): 7E string EFAT Istrip()F rstrip().

swapcase(): ## string FHIKNE,

title(): HFFHFERbREAL, BIFTA RIAALAK S s, HR|RFEHANIE.

translate(str, del=""): R str 45 HAIRE W string WFHF, HELIEBHN FHFEE] del
SH+.

upper(): ##t string /NG FEREN KRG .

zfill(width): JR[EHCEER width 7R, JRFAF R string A XF5F, AT 0.
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7= 1-100 P9 & R EORFI T

1.2.4 Tuple 58!

Tuple Bl 4L, J&—FHFPRI Sequence 2554 . Tuple HIE$E SRR, EARMITHEZHLLIE
SBETF. 7E Python i & ', Tuple fIK/INFIIL (R T RAENI LRSS A BB, Tuple LERIME ST
List f#AEBRER . TP RE & LT —MER R R, JF B2 R et 2 A Bt i,
MK IF A& Tuple KA

7% 1-111 Tuple B3 Sequence AU (Y I 7 IEEAT $RF 7T<f§ll LU




# 13 Python E&fi&nR

125 List %%

List BI512, &P K Sequence X%, List HIHES “[ 17 Fow, ARMIIGEZIL
WL EMIT. 76 Python ¥ &, List HIR/NFIILH (970 RAEWTEAAL G T LA BRI 8, 3R List
5 Tuple {1 EZX 5 M§ﬁ£%ﬁXT~ﬁﬁ.#EEZF%@TM%E&&¥~M\&%
A, WIRAZAE List 295,

1. ERBE
[oRfl 1-12] List 33 Sequence AU 1IE I /7 i AT HRAE, 7R B4 F

2. NEERH
BR T Sequence KELAFIK#RAE, List KELEH 4 ACHKRE, HHKWT.

e append(obi): ZEFIRFEHEM— A%,
o count(obj): HHRRAEFITrh HIBLIIUHL.

©e20 e
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extend(seq): /7% seq 1A AT INENF K+ .

index(obj, i=0, j=len(list)): T+ X% obj fEFIFEHHRGILE

insert(index, obj): EX RIHAFIE index F57E HIFLE .

pop(index=-1): FEHUHFMIER index FL BN %, BRINAERE—DI%R.
remove(obj): MFIEHERATER obj.

reverse(): IR & [ FIK .

list.sort(func=None,key=None,reverse=False): LAFf & i1 75 s HEFF 5112 A

Ol 1-13 1 XL p8 $oi s s il F

1.2.6 SetZEH

Set KA S, H TRAMHEZ ALK —HNE . EEEFA LKEHAFEIFE, K.
#MESE. Python HINEEG M APIFREL: HEREMATRES . HHESEYIRLE I
. T AMEFEH, MATREAYIAERARESE.

1. FRFEN

Python it 588 F set Ml frozenset & L MESHMAAEES, VIHLESARKTE
R HAEA Sequence KRIFEMAT & .

L7 1-14] Set KRUIRGIWIT «

e300 e




#1EF Python ERiZNIR

IR A AT, Python 15 & L T AHMA#RAERF, WK 1.10 fizs.

£1.10 H52ER

® i
in HITE A KR

not in HISTR A KR

= HIG% T

= HIRS T

< IR THKR
= IS0 AR
> HIST AR IR
>= N LAY T
& SEEY

n HEH

s EEN

» B

1= HUTIHES IR
&= HUTRESIERI
-= PUTEIESIHRA
= ' BATH KB IR

OBl 1-151 &R B BRAERT B4 I T T«
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i

2. REERH
Set XA A HCOKNERE, HTESIM. M. SEHRE, WTFHk.
o add(): BMBTE.

* update(seq): JHFFFIEHSEL, JFFINGA LA MBS D
* remove(element): MFRITE

[orRf] 1-16 Set 287U i) Py B bR K5 ¥ 4 FH ik o
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1.2.7 Dictionary Z£!

Dictionary F#URIF g, RE—ABAEAAMAE, TETIRGHUNER. SE 1, "L
£ — Dictionary %} % -8 ZR %SO N (1, Rt B A Ky 2 S D T 5136

1. EBENX

Dictionary f& Python "1 ME—FRI/RILGS K RIME, PrLAA B CHRe @ SCHIAE T 5.

[7=60 1-17) FF&RE AT LA “ {keyl:value, key2:value.... }” (K RAGL 78, R~BIH0F -

#7E X
>>>dictl = {'Language': 'English', 'Title': 'Python book', 'Pages': 450}

>>>print dictl['Title'] HEEHUTH
Python book

>>>dictl['Date'] = '2002-10-30" # E Bl L PRI S R

>>>" print dictl
{'Language®: 'English', 'Title': !Python book'; 'Pages': 450, 'Datel: '2002-10-30'}

>>>dictl ['Language'] = 'Chinese' FE PO FHRTE T N 2
>>> print dietl
{'Language': 'Chinese', 'Title': 'Python book', 'Pages': 450, 'Date': '2002-10-30'}

R IR R R A E K, WASE A value £X

>>>dict2 = {'Language': 'English', 'Language': 'Chinese'}
>>>print dict2

{'Language': 'Chinese'}

2. NEERK
Python 7 LA 5 U T E 5 R EURAE, W FHTiR.
* clear(): JHMRTFIPITA G *F.

* copy(): EHlFIE—DREIA
* fromkeys(seq,val=None): Hl seq HTCEMAHEIE T M, Frafr(EHEh val, val

KA None.
* get(key,default=None): HEHLF L ({8 key, IRIFHZEEME; W R EA B Z MR
default AT FI{H .
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has_key(key): FIWi% key 76 F R B, WRAFENIRF] True, 75UE[] False.
items(): RFEI—ANMEEFEMEAS CEED XA rmEIR.

keys(): R[NP T RFIZ .

iteritems(): IR [EINFFHAFTE CRLED XA,

iterkeys(): A& [F0F - L b BT AT BRI AR B8

itervalues(): iR [F] X 4 BTG {E %4028 .

pop(key[, default]): BEECREAEIIME, J HANF AP MERZBME. W0RE key AEAEH
WAHWE default, W5]1% KeyError 7% .

setdefault(key,default=None): % 14 key fI{H N default.

update(dict): &I d.

values(): IR[Bl—AMLE T BT A KIS

(7~ 1-181 Dictionary P E bR %58 I 7 7= 9 41 -«

034;




% 1ZF Python ERi&NR

1.3 RIZEH

PR HITE ) R SEPLG R P IR AR B . R FIR P13 T 48l . Python H F AR
I EHE if CHIBD o for (fFFF) . break (BkH) . continue (4k4E) Z5iEH].

1.3.1 BFRSERE

ERZHEPET T, BFREEREE AR KBS,

* REFPHREHEMREFEGHIEA, ERFRAHEN, ETHEMES. thin C. CHF
SEVFREF AL B O S BRAEAN R BOAT 2Z R R B RO 57 75 2K
o AR AR $ AR B B AR B T LA RE SCHIRR R T4 WRBEAMT 5 I B ARTES E AT U
ATOLE, FKIZAF SEEMERBEAN . e C. CHARRTES “{}” RiXEME.
11 Python ¥ PINMEEAT T 456, FI—FpRiET A (AI4EEE) 7 2RIEAE FF SRAE RIS
RS, BIAH R 43 Y Y AR AE — MR A RS, BIR — R PSR Rl R RER A
R4t . Python FHE S “.” EARFHRIRICRET . tHin, Python Ha] LA XFERIAR:

#!/usr/bin/env python
fi=ke icoding: utE=-8 =%

if  “namel . = ' ‘mein ':
print "Hello"
print "World"

ERARHEAE if BReb 73 BIATHTED T PSS9, 3R B P 460 R A R 9 4

T AR R R 7R if B B T BN R 4a R R FUAT , B AN RE& Python (RTEVERR I (B
AT} Python iR AR SREE) -
#!/usr/bin/env python
=7 codinge utf-8 k=

if meme i —= U maini e
print "Hello"
print "World"

@35 e
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EE: BMRTT T AR F R NGRS AR AR R &Y it

fE C. C++. Java Fifi 5P AVFE EERIR, BIEAE RSP A S AR, &34 A
A 2 WA H ). T7E Python " A 43t B AhFRmE RIS, BT AR b A B 5 N —
ATUA B4R, Python "4 FHiE 7 pass K& XAE AR, HEARITTMB01E.

[7=f 1-19) W R LT f iR, (AT 4545 -

#!/usr/bin/env python

# -*- coding: utf-8 -*-

if name =="' main ':
pass

$I5: pass i56) Al THEREXRD, 2% FRH A LR34

1.3.2 FIErEA

AR AR R BRI SR, R FSE TR, B if-else 4&
By T DAARER E AR AR O R E SRR . AT AL B 24 if-else FEA TR 2410
ZAEH T

Python 1] if IERIAWIT 3 FEIEIE K.
FURAF A WBATRAT S

if expressionl:
block for True

B
FIMREMRIL, WHATHEARESR: WA E, WRITH R

if expressionl:
block for True

else:
block for False

E

if expressionl:
block for expressionl

e 3G e



%1% Python BEHi%IIR

61 1200 0 FRAFATS if R A I

S — BRI S AT S ECAT R N ORT, MILARHT IR .

® E N T param WILAME A2 (None) , %R TEZ GIRAFMASHL

o HIAIFENHEEHEREASEMA, WRE, WHSE 1 ASEEHN int 28
TR param 28 & '

* sysargy &2/ &Y List Z5&, Python RS FEIZT Python FBFIEMAITSEUEN
sys.argv . sys.argv PHISE 1 M (E510 0) & Python F2/F 44, M 24 (510 D
FHIGE I A T 3ok F7F B R S A S HL. ;

o KL int(sys.argv[1]) K 1 MRASEN TR B R REH PR,
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o WA IFIBAR AL EMHWIER: &KW param R ETHHIRE, WREE
WE, WM print EAHHES; WILHA elif B AHWR SN FAHF AT
H; 8T else ATERINER].

IG5 HA L, elif, else e P TAHN S K58

i EARFIERAF N ifpy SCHF, FEEEHIG IR AR PO RAT 4 R F -

1.3.3 fBINEA

Eﬁ&%ﬁf'ﬂ@*’ﬁﬁiﬁﬁﬂ@ﬁmﬁiﬁﬁ y AR T B R AT LB A
— R EFPATHIE R UIEIE A, RER 4T S B TR 2 1R k. IR —
SEZM T REPIT BRI RARGEN, SR EPITHRE W ETEA k. TEERE R BG4 &
A2 B PR3 4. Python P IRIEHN BRI MFP LN while 1EAJHI for 5 5).

1. while i&A]

while &) FITEE N «

HAER K. HIWr expression Rk, WMRZRIEAX NI, WHAT repeat_block JFH TkH/ W
expression, % expression i%lﬁ]@)bﬂ:a

LA 121 while RT3 AT |

e38 e




#1E  Python EHiENE

i EARES AN myList ZIR T A2, BHEIZIRKER 0, EIAH 2 41 len(myList) > 0
Hike BHARTE A SO whilepy, PATRCRIT: ]

B ARIES) BB OLMEIR, 4R while 5 &) 89 expression — A £, WAFAKIZ
%R repeat_block #HUT.

2. forigf

Python H'f] for i&AJ2MLLF C#. Java Tff] foreach 1], TEVEN:

Horb for/in FE BT, RN £HA iterable *PHIAE N TEEMUT repeat_block, 7E repeat_block
ST L clement 251k 43K V1 ) AT A9 . iterable 7T LLRAEE Sequence KA. AR
res

[7=%1 1-22] for AAHSiE RN T

e30e



Python &&FF & 5Lk ——Django. Tornado. Flask. Twisted

wn EACHSE AN myList SR AN A . R HARAF R S forpy, UATHEZRIATF :

i\ >python | for.py

Current element is : English
Current element is : Chinese
Current element is : Japanese
Current element is : German
Current element is : France

3. break B continue iEf]

TR B RIS, 7F while 5% for A8 6] UG ER A HH A5 I 5 B AT 45 R 3R, 5R
B AEARBRIGIAE M AR G R S AT IF 4G N — 5810 5F, Xk 752 FH 21 break /% continue 151,

[7=%1 1-23] break }% continue fUAGHE NI

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

count = 0
while True:
input = raw input("Enter quit: ")
# check for valid passwd
if input = Maquit" :
break
count. = eount + 1
if count%3 > 0
continue

print "Please input quit!"

print "Quit loop successfully!"

LIRS — BRI PN E R “quit” , RS MARIESLLEE SR, |
PRI ER R 1L I A 3 3R R /' “Please input quit!” o f#HTWIF .

* AR count H TXEMAAUEL, FEF E A while A B o

* raw_input()Rk HORAFE S I, raw_input (K SECR R PR E

o M f EAAIWH R IERR, WS ERUH break 1 AR G

o M if i AAMTARRBN AR 3 MHERE, W RAZN A continue 15 AI4KEENEER.

KA LRAE N break.py, FEFIBITRRAIT

040 e



$I5: raw_input()A T HREIEH &M

1.34 EAWRE

FIHAb B 2GE S —FE, Python fUVF if. while. for 258 A) (IR .
=61 1-24 0 F 2 Python SEBLHEF 5% 1405

LEARTS S T P2 0ERR, 1E if 1R A0 AT b 2 T A Mg 45

SHOE SR AT E AP R, TIRAUREI P2, EAIBEAEH loop.py,
FRRIIT '

o411 e
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IG5 ARBEAFTAABRREZHME,

14 &

FEGFE R R 0T LS AU TERORE P 64, ARBL I G M AR PP T B0, JFRRT T mlise
PERNRT et o 1 E TEATE Z AT A7 6] o i Python BREL, AN R E) E A MEREAT
M¥ .

1.41 EX5EH

Python B $i5E XK SCEE 72 def, TBVEMWIT: |

Python " if HU )R [FME AT LR FABAE R A, ToAUE bR 0E S 58575 B ik [ ) 5
AR, RFBAEREAT A return SSETIRIE]; RIS AT LURAEREA

Lol 1-251 R H i) 52 SCRI R R I T =

042 e




%1% Python EHZIIR

REGHSE T 3N ERH: B SBOHIR [FIE ) main()R& S 2 S E 1 ANREME sum()
RHL A 3SR 2 MREEE total ORRi %L, HRILIRAE R func.py, PATERWT:

R 1-26] MESHATLAE SCRIME, 4AAEREREESH, RErERITER A
HNEREZSH. L.

WFERBOGRIT:

HRMESHB S PR BRMEN S B R,

ANRE IR T2 A o 0 9 -

Rt 1-27) fEiR RN, BR TS BN EIRFZESH 3BT DML i 4
Y, W ARERER T 4 500 i B0R A T R

e 43 e
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def sum(x, y, z ):
rebturn x it Wi e

df i nane (= ! dilimeidm ) Ly
#lur R w77 A SR )
retl = sum(l, 2, 3)

ret2

]

sum{ v =2, z = 3, 2 = 1)

prant Prerturn lof sum( dp 2,0 Yt retl]
print "return of sum( .y = 2, 2= 3, % = 1) ", ret?

ERACTE SO AT AR T -

C:\ >python named param.py
returref sumd 1, 2, :3):"%
return of sum( ¥y = 2,.2 =3, X = 1)1 6

142 TKSH

BRBHWRBHSHEANBA L. SERUNERERE Bt SEANHTE, SHEK
TR S () 0 B0 PR BB R T SR RIE . Python 1 fuifF s U FHEAL ) s AR K S KL

* JU4l (Tuple) K. EHTRMSEMEEAREE, (A7ERHP XS K
A X LSRN 2 F G . EREGENT, THERKSHEHES “*” k.

e 74t (Dictionary) ZKZH: &EHTRMSEHIBEAR &, 10 H 7R H XL
SR TWEMEX LS L F G, R, FREKSHANES 7
Fric.

(7l 1-281 JEAH AR K S A J7om Bl 4 R -

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

def show message (message, *tupleName ):
for name in tupleName:
print message, ", ", name

if name | == A madn | f
show message ("Good morning", "Jack", "Evans", "Rose Hasa", 893, "Zion")

044 e



% 1E Python E#t&NiR

A5 i) show message J&—7Nii A [l &2 241 message F12E K24 tupleName fIpR$. 7618

H] show_message I 7] HA% N T [ 7€ ZHU{H “Good morning” I TN HABS K. KA LRAE R
tuple param.py, FATEERUIF:

C:\ >python tuple param.py
Good morning , Jack

Good morning , Evans

Good morning , Rose Hasa
Good morning , 893

Good morning , Zion

L7l 1-29) F AR K S E Ay idon il an T -

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

def check book(**dictParam ):

if

if dictParam.has key('Price'):
price = int (dictParam|'Price'])
if price > 100:
pEint SkFxkiRdTRwant buy ‘this boolklrdsadasn
print "The book information are as follow:"
for key in dictParam.keys():

print key, ": ", dictParam[key]
print "%
name == "' main_ ':

check book (author 'James', Title = 'Economics Introduction')

check book (author 'Linda', Title = 'Deepin in Python', Date='2015-5-1', Price = 302)
check book(Date = '2002-3-19', Title = 'Cooking book', Price = 20)

check book (author = 'Jinker Landy', Title = 'How to keep healthy')
check book (Category = 'Finance', Name = 'Enterprise Audit', Price = 105)

RIS H ) check book()4& — ANl T MAR K S 4 dictParam MR, ‘&1 A B2 FTENSEN

7%, FFHARER BN KT 100 TR, FiH «*****<**] want buy this book!*******” {1
K ACHS AR A7 A dictionary param.py, $AT4EHEWIF:

C:\ >python dictionary param.py
The book information are as follow:
Title : Economics Introduction
author : James

e45 e
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143 ERBEE

P % K% (Anonymous Function) f&¥8 T E XAR AR (B4 HIREETRT,
WSEIFAET ZRgmAEE S, — BT R P A — Kk 5 354 . Python A lambda
B NELRYE, RTHAREXMEMSEY. lambda VAK€ XWF:

BT B RHA, R SR R S

lambda BR¥AT DAAE S SO EL R AT, B

{ELE % A0 R 7652 X lambda B H RN A5 | I E D S B3840 57— R L, %o SO AE S

e 46 e




%12 Python EREIIR

A FE AP lambda & SR SGEAT IR .
[ 1-30] lambda D 7RG 0 F «

LA EARTS 7 T %% lambda B $if% 845 5 Sb— A R 8 call_func(#EAT AL 2R ) 1472, 7E call_func
T SEEIL datetime fLHK] datetime.now(TEDIF ], 4R J5 R FIBeAL# AR %L . AL lambda &
BT LUME A S H b b ek B, il R Bt wT ME N S5 fkiE . RS RIE N lambda.py, 2
JF B TS R T -

$##15: A datetime.datetime.now() 7T VAR IR & 4664 % A B 1A]

047 e
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15 BE

SR R GRS o (R, T AR O R B R LI R ORI (VR
TR PP IE M AT PR SR 4 1) o 16 430 LR FEE o5 MO R A F LB b, S Ah TR D238
BT error code HHRIIAE A3, S ALERAY B T BRI AL ER A SARHY . JXANThREFEN T 40
PR, AR R T ATICE, 58 T 40 B SR E AR

151 ABRE

SEHALTE CURHHESARED) DAL T A SRS AT Hi DL (T 0 RSk L
. Python ¥ ARBIAF try. catch. else A finally XK AL RMIDIOBIE . LA
BERHS, BUEAEIRIN . Python 5 A ML AL EL LI T

e48 e




%1% Python AR

# LB I R AL

else:

block for no exceptions
PERREHIARHE, BREHOLHE
finally:

block anyway

RN R 2%, XILREW T .

A REP= A R RIS T B S AE ry BP . try SRAEBUTIERE R — BUORAE R, W try BRI
RIS L IEAT

except YL 5 X4 3R 70 R A I AT BEHAT RIS . except B 5 FE: 58 1 #p
TEJE except F8E SRR RKAN, PATHRNAN; 2 2 FBXRZ 5% except
B UMk Z R 3 3 FIR Rk 8 1T DA ok — AN & variance; 2
4 P2 o] DAl 2 R e RO A 3B SRR SURMARME T 20

1370 except BRI LA E XK, X ry RepRAFEN, RGN LB TENME
except Bt. & B LK 455 E XK except Bif, A% except AT R AR, IF
HHAh except Byl 2% .

else A& A[EESR, T X2 try Jerb i AQHD B A R A e ) Pl o P b

finally & R[ER, ToiR try b B EH R AL, RS HIT

[7Rf 1-317 S AL B 7= B ARG

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

try:

result = 3/0
print "This is never been called"

except:

print "Exception happened"
finally:
print "Process finished!"

HARY 0 1EBRERA RS, BTbl B try B 58 1 4740084 =4 ZeroDivisionError
FH, A RAE except BRPPAEIR . A HIPAT G5 R UF

>>>python except.py

49 e
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R 1321 £ except TR R R BRI T

try Heef 5 X T — /MBI myList, 45 225047 B myList ) index 2 10 07526, {ELJ& B % myList
hRAFATER, LI IndexError 4. HSAHE 2 4 oxcept HFTHIZE, AFMITE
BT

152 BEXHRR
BT RGHE XRH (2 37617 BLAY IndexError, ZeroDivisionError %) , JF%&

HIEATLUE X H CRA R R . B R H NS ERE Y MK E RERFER T,
- O HAERES RSN raise AU XA H . 3
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%1% Python E&hENA

Rl 1-331 A% XA HARMBORm T

Ml sE T —A 5926 MyError, SH250_str_ (B3 DU FBEA S H HFF ik
FRo FERE main)HW R FERSRFRBAT GTSE MBREWASHUA raise 5%
B 5K MyError 5+ o K %AFIRAF BN except3.py H1, HATERWT:

16 HEEXRERE

Python M it Z Wik QL4 & — [ TH FI X R MES T, IEFE AL, 7€ Python shalg—4

e51e
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RIS GARART Zy ) o A1 AT )X SO Uik, P43 S48 ] Python 2R HEZRBEAT TT R
JIT o0 8 FEYTHT [0 36 2 G R R0 T o

1.6.1

TA=HEBEMR

T [ 0 A2 %11 (Object-oriented programming, OOP) f& —FFEfFsitiuy, W2
BFTFR . MBIRIRRMSIE], KECEERIBR, — A KTUAIREZAINE, 84
X RAR AR — AN A SRR R AR LAY . T [ 5 SR P o4 0 B4
NRRFEEA R TC, KR BRI, DR AR EAIME . RIS . 1 )Xt
SHgETH I EEMEW T,

eh2 e

% C(class) : BT MHFWIZE: il BHF KU, & T HYH R PR E T LU
BT R BB, Wit — AN ERFEF ) “Figure” K, BRE —4EETEM—
DIEEAREIE, RUFTA —4E BRI A IESAT A, Bline rsIFER « Bt 2505,
KT DO PR HEARAR A G5 # o — AN BT LAAT A 08 eR ORI Rl R AR o o 7 1 ) 0 B R
B, R RO s R AR RN SR 1

W% (object) : 2RHILH. B, “Figure” 2w X T EITEHIMES, 1M 2478 H 1 AR
BT TG, RS T —A Figure M6, BIRTR. %A RBELbifl
W, ERRMERE T RENE, unzEEE TEE . MRS, S H
HTAPEHLEIN G FEBRIERG T, RAGH RN, MASERSANA
fE25 (]

#k7K (inheritance) : JEfRld —PMOAHMIR (RF) EXHI—1K (¥ , TX
SEEARTF I BN T Ve TR RER T & — TR —ALH, RIS —
ANSEH . b, 7] LA EIE ALK Figure 4k 7k I 52 L—ANJ5 12K Rectangle, ‘& B #% Figure
KM —UIREE, HE%& B CRMARHIE, . . R H—AN 5 L
i, ‘Bt — Rectangle, tj&— Figure.

B3 (Encapsulation) : FF3eME A ISAE & SN AT DUKEAS G BAS 75 B3 At 248 50 T8 1 R
e SURFAR R, TR AT HARR TR EZAE A A, LLUERIE B R mo e A/ A o
FE MR Figure 289, AT LLE X Move H¥EANATFRCGL, 11 Move 72 EH FH (1)
HAh 5 (clear. paintline. paint _color %5) A FAT A5 -

Z &M (Polymorphism) : Zf&F—JriEEH TAFEMN S, 7l LLAAFER#ERE, 74
ARIFPATEE R ERALITG X L, ZEERAFIFRER IR INRRRE N T



% 1E Python Ehli&nhR

XS HI5IH, BAEZ G, %52 Rt nl AARYE 24 5T BR(E L & 170 SR IR [R)
W EfE. kB4 Figure iT2KBJE Circle f1J7J¢ Rectangle, BN TRM%:
il (Paint) SEILAEE A, B F A S A8 843 5 | H IR AN 17X 20
Paint J5 LI 7 A AN R IROR -

B T A X R gife (OOP) F¥ K, TR & ik (O0OD) HHBRM#, B T UML
(Unified Modeling Language) ARRMFRAEREIE S . UML & — N SCRABEILAER I R S8 TT
RIETAES, AT R TA M B T BRI AT AL S RE, A48 B 75 3K 201 2 A%
PR & A E R A BB -

1.6.2 FEXFHR

KRN AT [F) X R mAE TR, EATTRATF I RMFEAE X SR L% .
1. EXER
7t Python Hif it S<8 ¥ class SEERRHI & X, HiBEN:

class ClassName (object) :
block class

FEHRL block_class HH 5 N1 il R AR B S R H. W &N MyClass 5 X+

class MyClass (object) :
message = "Hello, Developer."

def show (self):
print self.message

R AR IR A

* K4k MyClass.

o iZKEX T KA R message, IR T AIAE

o b SUT A BR B show(self), JERNZE A AR 7 PR B IR E /T S self

¢ ¥ self RMZEAGHGIH, TERARBAET R LTI self ZHEREXNZ1E B
A8 AR an F

>>>print MyClass.message HIEIUS R AR

eh3e
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TR S5 TN/ E S 7T LA BB Se I SR 3R 0T S A i, A ot 572 B T LA il 2

AT '

EE: Python PABAEEZ AR PELAAR L EME FC. CHIPHBEARAEE,
PP @it R L5, T @ firE, Bk, Azttt s
A—ARREE, :

2. MiEEE

FIEER UL AR AR Tk, LB RIEQIRAT RITHIA RIS, B R 5
I, Python HIFSHIGEEUT_init_fr%, % MyClass TSI RET I, HIbify
AR

L7~ 1-34 1 i R B 7 il AGRD 2l T -




1% Python EHfi&1IR

MRS HAE MyClass BiSEBIILIT B Python ARRES FIZNAF, ACRHOM i s

URfA 1-351 WRBEREHTRMEAR, WATETRINSH 7RI

fE BRI T 3 MAERE, AREKR 0. 1. 2 MIESE, ZREAHEE AR
HES RG] . ARG HIEATE R T
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Constructor is called with params: Lisa Yellow
Hello, Developer.
Constructor is called with params: unset Green
Hello, Developer.

EE: AMERHOPRRALEEME,
I R R R R e SO A R, W AR I T I S8R, .

Inst5 = MyClass ("Jerry", "Yellow", "John")
Inst5.show()

R FESH

C:\>python class.py
Traceback (most recent call last):
File "C:\ZZ Disc D\Lynn\book\PartI\chapter 1\class.py", line 26, in <module>
inst4 = MyClass("Green", 4, "Weekend")
TypeError:  init () takes at most 3 arguments (4 given)

#I5: Python ¥ RALZE L % Mid R, 42T vl il A 68 S HIRBE BRI 5 Xk
B % APy XAt 69 B 89,
3. WSS

AR B 50 K3 R KPR S 1) BR B, FER SR CRETBO MR AT EAN] . Wi sRBUEFE AR
B S5 7 A 5 e P e B 5 mT AAEATT A e 8P RR O B P B ) o i - Python
H DR SHTR B AU TR AR T i U—AN 440 del FRBCAT IR [RI(ELAN S 40 oK 4L

5 Java JfLL, Python AFRESRIKIHE P A7 (EAEIZAT N AR PP AT L BT X 2, (R E
AT ZRE AR RaCHUBE T8, K04 Python AR 252> A B BRER E AT 5 HITHEL I B 2hHH
(RN AR R ED CLBRABATMR RTINS EXMGRE, TFREIHARIENE
(IR AL BR BT I S o [N, Python S 63t T B UAHEON 0 J7 1% M del KRBT

(741 1-361 2 MyClass 2873 AT #4 & B ARG 40 F =

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

class MyClass (object) :

message = 'Hello, Developer.'

eh5Q e



B13 Python BAAIR

H del BTSN SN AT A4 B B s B ShBR, AREIKIZAT 45 R A F -

4. LHIRATE

TEZ A6 Frh, MyClass 2870 [ 2 28 B message RIS AR, B MyClass KFFTH
MyClass X EILE AR, A E Ui TEIEECRRAZRI? SRREME
E&*ﬁﬂuwﬂﬁ¢%§ﬁ,ﬁﬁm&ﬁﬁiﬁhmm¢mﬁﬁﬁmﬁ§!s
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C7= 8 1-371 SEA A AR B 7- 4 T =

ABIERE RS init_ 5 X T FIASIPIBAER: selfname A selfcolor; 7 MyClass
ARG (A1) show(RECRIBTHIBED oy L EL B AL A AR L, S S
AT DL RSB B AU inst2.color, inst3name) o RFIMIETLE BT :




%1% Python E&E&NIR

5. BRASEBAMEERY ‘

FIHATA L, EEEA R P EAREIS % R R EIY 5 Lpghe, B A el xR m) A
AEE ISR A Vi . Python FRSZHRFPIAMIE T4 Vs A MR EL: BARBMERE, ENNA
[A R RRREAE —ANRESE cls ITUUHRIRINA(E B, MBSRERE ZSH. HEREE
FH %51 %% @staticmethod 5 X, 2 B B 4d FH 21 8% @classmethod 5 X o

L] 1-38 2 bR HORI K PR BRI A RS 2R Bl A -




Python &%FF & S=&——Django. Tornado. Flask. Twisted

5% B b g T # A bR B printMessage() , 76 L Al DL ) KK i R B
MyClass.message, AJ LUEIZE x0T AREHE e X TH % createObj(), EKEE
MR 1 ASELT S S cls, 1E createObj()F T LU BatE B 5L cls B4 A 5,
A [ createObj R [F] T—A> MyClass 526, AR HEITEE RITF:

6. MERRA

PR R THT 17 ) B i P 1) TR 40, Python AR T HKE AT S 41 B 10 ke 5 B R Ay A
ARG, EAMEK L HGiFLE T Public. Private X TRIA T WIEHINIJ %, Python (£
e AR R AR 7 e XA R, BT LR B “_ 7 T4 MR R A B -

7= 1-391 ARFS 7Bl -




%1% Python ERADIR

At i PR O S R B R B BT T3, AN A 51 A 3 o
XA CABIENTHI BT Ui T __name JBIE) o EREIEZ SRS IEIL V) W RAHT 1B
&mm?ﬁﬂﬁiﬁﬁqﬂﬁﬁé AttributeError 57 :

1.6.3 4k

e 1) O 4k AR 2 T ) o S B T A ik, e kK T LUK B AR AR AN Ak B TR R
Hf). Python 257658 X AT LAYE/NE S rhiR e 52K, T Python 2K#0 /2 object KA T2, &
VIR

[t 1-40) 7255 7 B 4% 1 C block_class * 5 XA E, MR 4 T K MAER
HEEE, 286100 F

gl e
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TR .

S X T — 3% Base, FEKAKKE object, 3 HLitt X T HAEHML. FHIRM. AR
move()o _

S X T 7% SubA, MK Base 2, N, WAT HOMMERS. RAKK move).
5 X T 2% SubB, 47K & Base X, & X. TR T HOIHMEAES. FHEMT super
ST RERMONER del 0. 1
S FRHSE SR, A BISEBIAL T B TR, FEU T B 010 move b RNTHESL .




%1% Python EEfi&12

WIS, AEFERABKPTR super XRFTAHFMLEAR, L3 AH %%
super(SubClassName, self). f

AR AT 45 SR T«

a5 RIEHTITR .
® instA i T 72K SubA [ O HIHE B BURT move() /715, 1ELIA 4y SubA BcAT T AT H4 bR %

P A A SN R GE R T 22K Base HOHTHA R L.

o 7% SubB R THHIERSL, HTLA instB VA T H2KI0HHE B HON move() ik, 7EX
ST T SubB H ST R %

o move()J5 EEFERE instA Fil instB AN SURIL T RRMTH, BMALREA.

BI5: AT RGHHIHPARERGITH IR —FRERKR, REIHFUTERFH
KL TR A b do AR

(754 1-41] Python ' SRVFRIKI L 4K, WARE A TRATUAZANERK. FFIWT:
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print "move called in BaseC!"

class Sub(BaseC, BaseB):
pass

inst = Sub()
inst.move ()

ZBAUE LT AL, IR AE X T move() 774 . BaseC 47k H BaseA Jf H.
T move()ERi%l. Sub 4k7K [ BaseC Fl BaseB, JfH¥H & X H KR W TFEIFEIK
move() 145 BT

C:\>python inherit2.py
move called in BaseC!

SEAb R TEARMRE: L TRIYAT ZARE, HHEH—MEILA KA SR

PREN;, Python fifRE 2y ik PR & TR BT — AN EERM A 7 k. ABIH Sub 4k7& H BaseC
F1 BaseB, FTLA move() /5 VA #E R NiF/&: Sub., BaseC. BaseA. BaseB.

EER: RSN BRERN, RAFTEL SN XL THARLAR, RATE
S, WL EETEZLFF AL

1.7 KERL

MATENFELRLEWT .

® YHi# Python i F RIS HEIAR, HNiE Python YAT R

* NEIFLAHEE Python JF & SIg 4T IS, (04 5 4E IDEL 4w’ a5 A58 KfY) Eclipse S #A 55 .
* %48 Python F2/FHI4LA, LAKUN{T44™ Python (] main()eki £ .

* 4E Python N B #4257 : Number. Sequence. String. Tuple. List. Set. Dictionary.
o HEPRFHSHRER): if. else. elif. while. for. break. continue %5.

o BTREUMgTE: RBUE X SHH. WEKSHMRE. KA RE.

* YR Python FH ALFIEH, I HA RSB B CHEET 7 AT R AL ELALH

o YR Python 1 i) X A FEELA

XA %], e DAL THHT Python Web 4if i 11 5 361

eG4 e
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L4 Mg LN ADEROME , MR, ERASM T, KRR REhAM L,
TR BUHRX . ZHE G, #ZL Internet (PRI ) A KFER). {4 Python AJ
PATFABA L3R BB N A« 72 Python 45 WIZRFE/F 2T, 25 ST REA K M M2, DAGE
fiE S 4F B Python =PI ZR AR IR EE S W . AT EE N AT .

® TCP/IP /%%: jHid Internet SH5% b AIARUE TCP/IP BRAF VAL 4S il A& AR,
48 1B P S AL 2 M TCP R UDP 2% 7 S/ IR 4% B8R0 K% o ) 1) I 4% s v
I3

® HTTP: Internet I FEMIPMY, 2£>] HTTP MME& &l B 4544 .

® Socket ZifE: FET Socket [4wAE I Z N T ELIBEM oh IAEFRHERM, 2% 3] Socket (7
WS, JH55E Python 1] Socket 4ife o

FE: AN E A1 A Python 34T HTTP Web #= Socket ¥ A&, BHk, BT X
Ak #4 TCP/IP 442, A5 23 HTTP #= Socket % 7 & &9 W & 4n iR B3 40 fEAT .
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2.1 TCP/IP [4&

TCP/IP /& “Transmission Control Protocol/Internet Protocol” [ &5, & il 3C 4L+ H|
PP BRI 2 0 . TCP/IP & —FP I ZE B E TN, e T M R raEfFE R &, THE—
A ENE F—ADEVZ B P BAR T RAE X Stk 7. TCP/IP & Internet fIEERETMY, tHRE—
Fh U AL B 4T AR F- 0k bt 7 2

211 HEH MR

TR AR EAL B AR . RAMSIIIRER 2 & SR AN i, il s
LEOERGRR, EMBRIERS. ME KRR PYERF A EEME T, SHREIL
ZHE BB LR S

20 4 90 FEARJE, LA Internet AR THHEN LN FF 2] TR K RE, Internet A5 L
BREIVFENIMNEZ . Internet T EHFHL. L. H. BB, WHEIRARSEREHR. WL
HIFREBE T EAR T f# Internet F1 281 R PIEEA0 7, 7] LAY Internet & 1E BB EHLFIAE SR & 4 K,
Wk 2.1 Fior.

E=#

B 2.1 Internet 3% A

ENARFRIENX, EZGAPF: IRFFRE . 7E Internet 32 4L S 19 AL 15 R
Fa%, KSR s AAOF 655 Wik v e kS5 4 TR FAR B SN V% P o
e n & R v EHLNAE BEF AL

EE: KPP Web 8422354 F Internet M 464 & A %42,

LR )
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$2F Web REZMEER

s =

BEARE N — D EVAER R A — D ENR AN ERERE, B FE Bk, k. Fitk,
YIE AL E, fEXAN I FE BN 2 PRS0 FE it LURIEAE R I IERf . A T XA 2R T
Wit B FREREMENT, HHEINKEAR S EARRBE, §—ERAARAKHR
BEMEITEN. BRI E, XEFENTUMUERE TS, k. %
4%, Internet 23T TCP/IP MK MM, TCP/IP KM K54 4 2450, HHENHE. %
MR, M2, 02, WK 2.2 Fir.

N2
HTTP. SMTP4, RMENAFKNES
i3 0=
TCPERUDP, JFA# T2 T il LR

4 2% J=

IP, FFRERET MBS
Oz

AEFRYIFANNT, FERETHHRA

B 22 TCP/IP M4%45 k&

Xf TCP/IP W44y JIE M 2 FRERIT »

F)Z: Application Layer, 4 H P (R HERMARS, NHETRIEER T4
BAE. mATAERREE . T 2IBEE . WTnEBIEF R E, EMENHEFTREE
RATARERIN R . B0 HTTPS & X T W 2% (8 £ in 2% FOAERIAR#E T % HTML & X
T Wb T K

f&¥iJE: Transport Layer, AP EHLHIAS R D2 (8] FHEGFREERS . 3WwE (Port) &
—FPLER]— AN A Rl E 2 R AT -0k 0 07 K B R T S8BT Y -
To/AHAR . TCP/IP HfE45EAFEPIFM ML TCP M UDP. TCP $&4LAISEME P4,
UDP $#&HE3E AT 52 1) &%

M4 JZ: Network Layer, AP LN Z MERHEEAF RS . M4 ZE 8 T $04E dn ol 45 4 4%
Hfeida, HHEXTARENZMEFHER. EZH IP (Internet Protocol) 4,
#HLLICMP. IGMP S5 el 45 Internet JFR#H R T ## IP P BIFAT .

¥:O)Z: Link Layer, FSTHHARYE & Z MG B84 . OB TEEE L HE S,
EREEREOBOEIEARE OB Frame) , IIADERZHIMRRESE, FH5—
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2

BESIEAEA (0/1) ¥¥ Y EeEik EIOFrdE s GadF. KB . X AERY
HAE A, BO)EE X T 28R, I HIXSehruEba s i FROR IS — R E,
un 802.3. 802.11 %,

W 2% &

MBS RE R BIN AR O PESE K. MR IFRED H S AR, A 4%
BEAIFR Internet BREHLAN . DU ZSAE5 R BARAHAE IO B, BUAS . SE4RE. AZibl.
RIRE. BRERAE. BIOC. WD (NIC)  B&EA R (WAP) . GRS, Jediss. Tk
B TCIBURE X 4% B 25 A S B O B BOR, (R 2T 5 P e o O L ACEL A TCP/IP B JZE K

e (58 e

LA : MIFR HUB, RENZR&. FELBREMB EMNRFEREE, CHBOFR
MLRES, RGP 5 IR LRI B M 4% (1 HoAh 73 32 |

ZHeHl: Bl Switcher, RENZE &, &M PR RS, ©HELEMNE
A& HUB A 5 A el H ik, miscHplnT bl. 2 E— Rk N A LR B E4L
fEmsRn, BRaAEL HUB WEMSE LY % e, mg—aLimd
HuhEE Bk e i 2 R T B O B2l Switcher I, Switcher 23R4 Frame
H fihhk B R % 4 B EHUTFEREERS . B, 7548 B A He b e e 4k 4830 g $2
i X 45 PR A

W#fF: Bridge, 28021 &, MFFIET H T35 1 M 4% 2 [ A BER:, flinblok
o 1 4> R 1) i) o

P 25: B Router, JEMLRZ %K. B rhasa LB B4 sk, Wil RIEH., #%
e () TP Rbhak it e B0 e s B O B8 4%, X — i A2 YA Routing.

M%C: Gateway, &/ MBAMES, EEIRAR PRI H P, —Ro N
Ew&, Hhn—AN T AR A R IR 5545 -

RIS : B} Modem, AFR “Hi” , RENER&, HTFEBITHINSG 4%
5™ . Modem Wit SENLIIET(5 5 5 PR R AE W70 3 LG &L P AR O BERE 5. BY
BELPE T AL e B K, B DA ER B I N AL B — R B 5 B4 0 Modem #54%. & W
1% Fl Modem 2.4 56k %fi. ADSL #i. JE4FHi% .

TN . Bl Wireless Access Point, 2121 &. HHLMEHE N LEMNL, &K
I EZe N r B WiFi.

Biikii: B Firewall, RALHNZEMNHZHIBE&. B KBGE 0L T A7 45 1)id AL,
FEATUNERERF REIEEA NN, SCE DL S Bt 2 S .
% 19 2% 30 5 F By K BRI AR E R
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3. IP ik

Mgl (Network Address) /& —NM%ZE, EEM LR EHAEMLS S EA125%E
Hisik . Internet A TP Huhilk /s Mgg bl . S4urE PR IP shht, BJ IPv4 A1 IPv6.

IPv4 JEAE T 1982 4, BfE# TCP/IP IR AR, 46E T H4 iH EHLM 4 EE . 1P b
HER A 32 L abI B, ERE T L 4 AN HEEETERR, i 172.16.32.3,
10.38.96.243 5. B EiF, K% 6012 (2 18 32 k5) Mlaefthb 44, XLER—A
MK M HbEZ e . S2Fs b, —A> TPv4 HbhERE R P2 A kA0 AL b . AR AR 9 45
HEFT E MU A AL, AT LA TP kb7 A A (8 2 /4% ID A1 24 A7 EHLID) « B (16
fE4% ID A1 16 A2 AL ID) « C (24 f7 /4% ID 1 8 A2 AL ID) 3 3K, dF I RIRFEMEARK
JBER, ALHbbR B btk LT AR5 R .

T IPv4 R E, IPve NiEA. 1Pv6 i 128 L —HEHIBE &, 7ERE X LM 8
A 16 BEHIE TR, ol d23:4334:0:0:23:ade:9853:23. FLNEE L kUL, IPve FTilf Ktk
HEZRBRL R IPv4 [F) 8x10728 fi%, X5 27128 Ao IXANMESFR R T W4 thil B U551 i) 8, ok
B VHSALA 15 5 35 N ELIDE Y 7R B B 149055 7 Bed . AR T L NGB IR 2, IPve B 1999 4
TR LK, FFERAEERN L2 2N A B TR 3 2 kR 7y 5 SR
FELLIPv4 R E, {H IPv6 K24 IPv4.

4, 1HZ
BT IP Ml e s Ak, BAEEANICIZ, EARERETNAE. HERAT B &M na X, Frbd
£ TCP/IP MBI RA A, FrtEAb 4l 22 X T 844 X Fh Ll %L 53

84 (Domain Name) & — /NN ZEWEE, &—HH A0 R4 A4 RN Internet EX G
R I a7 = RN B S e a2 € et A AR e I R VA =1 Rk =5 BLI VA= .
B R EAETBE AN KD o AR P Bk ‘TR o — AN R
T ATEAZ A8 1) — AR S 28 r il (3G, HLFHEEE. FTP 55 o RHE&E bRt E
B TH LI A FR O 30 2RI, 5 E2E 1 AR A R 1985 4F 1 A3 .

B4 P RS S # PO B AL MR S AR 63 MR, BAK KNG 7R
PR HBRETFR (- SRR HAbAR RAT 5 o GO0 BARMIRA SAER A, 0500 B e 4K
AEERAD. HEMRSHRK SRR BIEAET 255 MR, REBMEEL O

www.baidu.com. www.sina.com.cn %%,
5. URL
HEGE—RPRENLTF, & KR Internet b BEURAL E PR AE . YR B BL4E BHIR P 2E 1 EHL

e (O e
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B HCAE EHLA T 1) B4 o 3 B B Ui R B R 4 Internet b AEAT ] Uy (] IR 5, B4R SCA . B
MRS . URL BIbRHEE R T

(WM = // (L : BRO /(8817 (250

Hep, [W4Y] ATLLR HTTP. FTP %M HZ il [EHL] BELEIP bk, [0
REMBERDOS: [BE] ZUAHL <7 2% ENAMERE: (8] 2 “&” 2FI0E
TH{EX. BAH URL 145 http://www.mysite.edu:80/app/search.htm]?page=1&name=david +
ftp://10.45.213.20:21/myfile %%.

2.1.2 TCP #1 UDP

TCP/IP &R E R M H7A& LR TR —/Z, W EXNHRRICERFRS, W FENMH
FRHEEAMEE R ERZERTEHZEFER, F—EHL AR P 2508 (58w
(port) HATX Sy, BriMEHz A EHLR PR O 25 O RIS .

TCP 1 UDP % Internet T{&5Z B E BRI RF UMY, BT IFREATE A E S5EREZET
AT, AR A NS TT R T b 75 1) TCP A1 UDP 413,

1. #%0O

XEFRRED, ARVENEER VO wmE, MmREREFKES. HE 1P k&M% E
fFH R, wORERENTHEA R O R—A 16 AL HIEBRIE M IEREE, BFaEA
0~65535, Bl—ANEMZ FEERTEHER EHREZH 65535 MEMERE. Bl TERIERS

01— 17 FH e O B R — AL B AS R ARR 2 R (3845, BT Ll S o] 1) D0 4% s 1 /D
T 65535 1.

N RRER GANWAEEATE— R oh b)) i R 55 D@ E# (Binding,
W) Ja, FEME L% D ISR AR SRR TR, A R HERE A 4 1 i O e AT
MiZd O H . BT TCP/IP {£41)Z {1 TCP 1 UDP 2 AN 58 &ML KR AEBEE, BRI & B fm
A S WARE .

$¥E: TCP #= UDP TALF —EM L& AARRE #3% 0 fm R F#, B4 TCP A—A
53 530, UDP TR —A 53 5w, BEHFRT R,

NI 45 (K IR S5 THRE DA AR IR, RMAT A0 R AN W) )t AR 45 AR A AR g R AR B, 4
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HLRINFFIE T FTP 5 WWW RS, 4% 1 & SR A E0HE G 2 % B 155k 4 F FTP R4 5k
H WWW Jli55. Internet b [I1R ZARUERN H ZHCEBIAME IR 05, Wk 2.1 Fizs.

*21 BRERAROS
¥ 015 TR E X S FH 2 B ®m R
80 TCP HTTP RN _ER B Z M — RN, RS R LI —
21 TCP FTP FTPAIEH ML 5r: H—AFTPARS %%, H _AFTPZE P . HFTP
R4 B8 RIRAFRESCAE, P BT LMERIF TP /2 Sl it FTP T i R FFTPAR %
2% MBI, FEIFRMEER, SE % FFTPIE M 5T s fE /4% B Web IR % 2%
Eo sehh, BFFTPHMEHAEEIRE #, BT UERS AR R SR,
— Rt R MY
23 TCP TELNET R Internetizt FE ¥ SR AR5 (IR HE XA EZ 3. ©h A PRt T a4 it
BNl SERGE T EHL T AERIRE S . 724830 6 3 (9 v S0 L FI TELNET
T S 3 B B IR 55 4%
443 TCP HTTPS SR AR AR o 0 1ok 2 A Ui AR A ) — R HITTP . — LU0 22 e BRI )
P IARAT « UESR. ISR FTHTTPS IRS%
69 UDP TFTP Trivial File Transfer Protocol, f&j ¥ 3CH-A&4tY, 7EInternet B>,
FEMTRRBEE BB IR T B3R
22 TCP SSH SSHE H I AT §E . % b mFR B R 4 A At P 45 R 55 B it 2 At A XL
F FISSHEMX AT LAF 4B L P B A 72 o (4% R it 2% e i
25 TCP SMTP RIS MR TN, ER AT WAL 2] B Ak A% 2% B AR,
HEREBIE PR TR
7001 TCP HTTP %9 2% i 45 2% WebLogic {1 2R A% 11
9080 TCP HTTP 99 4% 15 4% 2% WebSphere i ER A 3 1
8080 TCP HTTP TREZFFUE M 4 IR %528 BRI O, B f)Boss. Tomcat™
3389 TCP Windows AT XA, R R T RRER BRI RS S,
Remote WREE LT, WMARKEH RN AENRE, T UREREANL
Desktop i ET i X
5432 TCP Postgres PostgreSQLAE 4 I BRI HE 35 1
1521 TCP Oracle OracleXd#s F f BRI He 3 1
1433 TCP Microsoft MS SQL Server 4 7 ) BRI 83 11
SQLServer
1080 UDP QQ [ TRQQE A I BR VI 5 3 I
2. TCP

TCP (Transmission Control Protocol, f&Hi4EHIMhi) & —Fpi mi&Esm. aTfH . ETF
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LA ZEE PrS. i IETF ) RFC793 5 X 4N 2 1] TCP J2 K% F T W i) f& 4 ) A 8
AL F VRS BARAL, TCP M HHE A5 # B M K RSB, BoRAE BN (MSS)
B2 T LI B ) P 48 () B R 2 (K KA BT (MTU) BRI, 2 J5 TCP 8tk
GIP R, HENE I MK AR HUR SEAA R TCP /2. E45 TCP IR Em T .

* [ HEABAR QRS , AR RE 0% A 5t 5 20 TR AL 1 B A R
N 175 2%

* [E#fitk: TCP FH—A checksum bR HCRKE0 B & AT 4R, 16 AL R AR BT 55
RN, XA A2 i il 8 4 T A5 2 75 7 A it R P A AR

o AIEEME: iR AEN EAA A TANLER AR E R EE, HTER.

o TP PR R AR IK I ) 9 4% R R F], TCP SR AN Bh & 1 WMSORI 2 45 i Sk
SR 1) A T R ik B A B

TCP KA B 5 O B, TEOR SR Z AT B S S 8, (ERURIE M 5%
BOES, Wk 2.3 Fiar.

M 23 TCP kR
BAEEN =R BFLRMT

o ESLEERER, /N AIE SYN WEIRS 4, HEA SYN_SENT A, BAFIRS 45,
* R SYN U, REBAKE /4 SYN+ACK 14, Miffz% 2%\ SYN_RECV
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o KPR A1) SYN+ACK £, [alfiR4528 K IEMAE ACK, %7 i Al iR 45 4% [Al i
#E N\ ESTABLISHED (TCP #E# ) KA, M =KETF.

ST IR J5 WU AT AR R IEW B, R e R AT TR — T KRS IERE R . g
LT .

o SRPNERDT (LemnE P [n) o — U5 kik (EEIiRS-48) —AMi FIN MEhnaric R 3C
Bto

o R BBEIXA FIN OB ZJG, HASLHA FIN HOCBEIE 0L A, S EN A
RIE—ANFNFS ACK, [FIRFERE QRN RN HRRT: X7 ERKHER, N
R PP ORI 3 2 A

o RS AN AREFHEE LTSS, 7% b A% FIN 308

o R/URENZA FIN RICBUR, [ kSas Kk — 4> ACK, FRIREZMRHIL

3. UDP

UDP (User Datagram Protocol) & —Fp JoiE 8 AL 52 Upi, SR m) Z#.55 1) ] 5 i A T
515 B L% RS, 1IETF RFC 768 J& UDP HIEX#YE. UDP {5 B EMRERE, A 8 MF,
FAXFF TCP [ 20 N5 BAMAINTER N, Fik UDP et it ik, BREX M EHREE
#l. K45 UDP I EINT

o BRI LABEIN AIX . B, BOAESL. WiTIERMERE, HENAT R4S E R E
PR

* UDP ARUEHHE AT SEAE s, (U BOR AT REREAT Ak .

o RAMEEHIEEEGBCRER, BRFHENEEBITES.

* RIXJTI) UDP XN AREFAAT IR, FEANINE #Jamtin FA2f4s 1P 2. BEA RS,
WAEIH. Bk, NAREFHEEFEERRITKA.

ik, RS H UDP hMGER KN A FrHEK (FH R aEgEt) « nfbI&
ZERER (FAEMATTTE)  EMERN BTSN T, UDP KERAELHER FHiE
Wb, FTLME IR £ 2 P CR A UDP #E4T4&4%), Ll SNMP. NFS. DNS. BOOTP %.

2.1.3 C/S & BIS 5%y

C/S, Efl Client/Server, &4 K% 5442 Frfi FHRZEMHREY . @i e nl A4 F
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IR B RS, RSB HECE Client 3l Server iR, FRK T RGHERS TR
Client F1 Server & % 73 il Ab7EAHEE IR ()95 & v AL L, Client F2 7 HI4E 55245 F P O BER$E RS
4 Server F2J7, FH Server 12 PR [BIf) 45 R LARE € KB B/RgEH /s Server 127 455 24
W& PR RS E SR, BATAHN AR, PR A RIRESE P RET.

B/S, Bl Browser/Server, & Web it )5 i —Fh M4 5 iz, B/S i Web W 28 1E A%
Fum N A, BTl B/S AT LAEAE C/S II—FRe kG Ol . B/S 28442 b BRIRF M 1) D4 i
Wik, X C/S S —Msudt, TR EERE ST,

o FFHE. g 5L MELSERTENHMEMR, ERAVKREF KBRS
Pt MR G A B R e A iR B T R A R G gt 5 FH T Z2 (i Ront R
PR, FHEAR N TIREER, B/S M7 W BAADLE o 5 s, B
B/S RLMPTE N AT A B ARG #% L, 1—MICE B % ik E CRIBaas) .

o L. T MERENRM: B/ EA SRR T E R, BRRKEHR
Windows R4t, {HITFK Mac #/E REWBREE &, 54 DHEET Linux KA
Fo £54E C/S BA T B A AT EFMRAE R G TR AN IO 2 P AT s B SRR E RS
HRSZHE Web 2%, FTLAET B/S B RGN TIFK —EXR P wmfe/F. B/S 2HK%
FURAE P A B e AR S5 A8, RN BT AR AE U ) I R BB A P R IEAT

o Stz A MERE R R B RO T A Y — AN S AR P AR B/S ZRMIx RGE i Atk
K C/S 3K B R . B/S MR G—adrAe ) M L, mm R, BTk B/S
ARG NAZ NS RERIB Bt . BARME . &40 BithiEssae

AR JGEYHEK Python MZKHELEH, Django~ Tornado Al Flask ¥ LA B/S 42#y k18
TR EHARHIHELR, Twisted 21 ) C/S 22 R 4.

22 HTTP

—

HTTP, BU#ECAAEHMN, 2 Internet & FE 1 Web N EMr#E. B/S ZEHKINH R4
F HTTP 7%/ 3 5 RG22 2 (&4 504 . HTTP o] DMERRTAR RO EHE, M4 R B G E
EMARF AR AT LU HTTP BT/ 4. AT UHEIEAT W 48 JF & BT 0 75 19 HTTP 41
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2.2.1 HTTP ifi#z2

HTTP /& Web | 51255 Web JIR%- 2% 2 [R5 FIARHEYMY, /2 Internet b AEHE AT SEHI AT #2 3C
R EERA . HTTP (AL HRENE 2.4 figx.

Erin BR55 25

. :

BY TCPiEE

I —> |

EHUTTPER (Request)

| —
Iw’————'l
|

l
' xATCPER l
| >

B 24 HTTP ¥EAAR ZHA

A HTTP 3 55 A0 — RS S5 e A T3 TCP () HTTP %% 1, HTTP % 0 ERAKN 80, H

A ARG AR AR R B A O . MRS BRILE B WL E R IR T — AN HTTP iEk

(Request) J&, BUARYETH KA BHATHN B, JRK4 RIRFIZ4 %K F 4G (Response), 1 #H
B P IER AR R R KN S B .

(1) HAPIEEH4% Enter 8, Lanijiil http:/mysite:8080/app/index.html.
(2) P YA IR A% RGE A ) mysite fRELSE IP, Lhim 212.34.98.20.
(3) ) fR5548 212.34.98.20 Ff] 8080 ¥ I & ite TCP A RKIF @ L% .

(4) RiX HTTP i&EKIIAN %2, 43EVi 17 (9 Haht/app/index.html. V5l 53 GET. H %84
B R %.

(5) fd5#%i& [A]/app/index.html ' (5 AE A Response KIELR % . WRIERMA R —
AN, MIARS 28 T EHATARR AR, ShAE Rk HLR 144 % /3 .
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(6) | BT ASHE e B 4 B )5 o 15 il 45 4% 1) TCP i&E#% .

(7) W SEasR R B 45 R R IAE Bonag k.

HE: BAMTAS FRAEHTTP 9—3a, B PR ARG S5 TCP £EZAH#
@it DNS MR8 73RS AT T4E

DL bR HTTP WAR, 2441 HTTP WA R VF% 1 ddE— Y HTTP Kk 5e E A
M TCP ¥z, UMEZ G5 2 I HTTP sk 8 &R, PLX B> R A TTHT H
1, MHARSE HTTP Hhiufk keep-alive.

222 HTTPEEL%HW

Python %% JT A 4 2508 ik B A2 5 ) 4210 77 305 HTTP 47 4818 i %% >] HTTP i B 4544,
A LALETF & A B2 S U S BE A% Python Web HEZ4E A fit) & Folr ic B S T &A% T

1. Request i§ B4

HTTP B FRE S (Resquest F Response) K AR S 45, Request FI4§01F -

LiEskAiE]l  [urn] [HMURA])
LhB1) . e

[FBN: fiN
a1

gEfgg N 4. 1Bk (HTTP HEAD) . 84k (HTTP BODY) . .8 kah7i
G EaRig X, KFBOTUER A AN B E#; HEAD 5 BODY 2 [0 Ll —/M%F
17500 LRk AP gk 7. URL. PhillAS . SkFBUEH0E T4 8 k. & H B B4R
A HTML, XML, JSON %, ##[K] Request B0 F:
GET /hello.txt HTTP/1.1

Host: www.mysite.com
Accept-Language: en

Al & —NH GET J7#4:9)j 1] URL http://www.mysite.com/hello.txt T [fil f1i% R 3k, [ il 2525
A HTTP1.1 fitA, 3518 1L Accept-Language #5718 T % F i U 7 B35 5 - A1 ) Request
R B

e76 e
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2. Response i B 44
Response F2 I 45 a5 R P 25 7 it 1) 1 SR A AHOH SV Ak 275 1) % 7 i JR (B PRI 45 5L, Ressponse R4
KXwF:

D0 I G S T W € S
(2280 Y-

kBN N
G

HBESEAIR P4, Y5 Request ANE FUR S 1 AT B MBSURA IR IR G, St
AIf¥) Response 714 S a1 T
HTTP/1.1 200 OK
Date: Mon, 20 Jul 2015 11:45:34 GMT
Server: Apache
Accept-Ranges: bytes
Content-Length: 31
Content-Type: text/plain

<html>
Hello World.
</html>

AR FGRE T —A HTTP 1.1 AR R, BRI 200, SHRTHRHAH OK. ZJEH—
RIS FBARRT LT e, RESSMN T4 HERE, HEANKES. HEKE
—/HTML f..

3. BALFR

HTTP 3k Bt LU AR 6 1 05 3800 IR 45 4% 0 %% 7 o $ A1 5 O 04 B, B 22 i FH 281 1)
Accept-Language. Server %, HTTP Hf —LE¥E Xk FBRAF WS, HLRKITAE T
BHGOIXEE, Nk 2.2 fin. BHEM M7 5, %2 Response NHE 7R MRS 28 KIELG R F
i, IR Request MIFE 78 N F iy R IX 4 RS- 4%, Both RPN T [0 B 7T o

F22 ERMHTTP XFEK

F B A4 Jioa R ] e
Accept Request B A T type/sub-type
/% RREMARYL, type/* FRLK
RUR TR 1A
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g
7B & 7o i R Gk
Accept-Charset Request Bl TR 1SO-8859-1
Accept-Encoding Request B midrik, WmEREES L. £ | Gzips deflate, UTF8
RS SR ARS8k
Accept-Language Request HWRHES En. cn
Accept-Ranges Request fR%2R 0 H O R BEESZIRIILEAN LR | bytes: FREET;
—HB4r CHetnsCfRm—iar) #IEsk none: RAAHEZ
Age Response | AIZKERMZERMN=AFPALE B K
Fisf i)
Authorization Response % P BB K B WebfiR % 2510 Username:password
WWW-AuthenticateWi Wi, 1%k #[BI5 H &
) 5 3 BOUIE 15 B 45 WebfiR 4528
Cache-Control Request X R 45 2% 1) 28 A7 4 no-cache: ANENBAFHREE, Tk
UAE A WebfIi 5585 o £
Cache-Control Response | X% /3 BB A 155 I Public: ] LA A7 A 25 B] NAE (] A
Hy
Private: H REFIZEAF A 2 (B0 SE AT i
REZABHIHARP
Connection Request Xof AR 45 2% R Close: P 1FWebf 4528 7E 5 A UK
KW fE, WiFER:, AEEHEA
KHERERJFEEKRT .
Keepalive: %5 iff Web/iR 45 88 7558 LA
WKMIWRL S, (RAFER:, %A
KRR () J5 221K
Connection Response | ERRAEAN Close: EHEDZKH.
Keepalive: EBEIRFF, SFARrAWKiERE
114 )5 S sk
Etag Both WAME—PRIR. BT ECIRG AR | EfTE
ETagf{R B, 7& F Ui RAH [ FIURLI $225 4%
MR %% . HR%2% FIEtag (B 47 [l —NURLY
WAERGHEN, WARENAEEFNA
B U
Expired Response | WebfR% 88 R M Z LK AEAT 4 BRI 3 YYYY-MM-DD HH:MM:SS
Host Request %P ite e B ARV R M Web/iR 4% 28 38 IP:port
% IPHhERIR 5
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238 TR BRI 554 EATRAT A P (R0
JRAD HIX IR

4k
F R4 7o % R A REHIME
Location Response ViR X R E 2B BIRIALE T, MiZ32 | http:/mysite.com/another_url
AL B n) (k3R ER
Proxy-Authenticate Response | fRILARST AT N3] A%, ZERHARPLACHEE 5
AL SANZEPSS
Proxy-Authenticate Request R4t H ORGSR S 0E R Username:password
range Request T Z AR B K — 5 A A bytes=1024-  : ZRIXMEE 10241
IR CIETinl Ak
Referer Request B2 ) Web R 528 1 B & WHENURL | http://www.baidu.com
A LA K T ITURL Y
Server Response 18 BA AR 55 2% B KA 2R B B R A Nginx/1.14
User-Agent Request 5 B 0 B B R A R Y B R A Mozilla/x.x: Windows| %1 2§
Firefox/xx.x.x: Firefoxil %I 3%
Via Both 51 N i 8 I 25 25 B0 AR IR 16 6 i

4. ERERRE

MHE2%3 T HTTP, %4 Response M 1 iTHH —NEHCREWEH TREHX N
Request 1455 . HTTP (& T 45€ TiZREMREF X, 4% T ZREWBUETEE, L€ 5

FRAELITF .

o Ixx: f5E; RUMRSBCLWE| Request, HFEHE—PHE, EEF WmEAFo
* 2xx: Y AEEERST.
® 3xx: HEEM; WERAHBE O EE N, FTER P I EHAEIEK.
* 4xx: FPuEER: WHRPRZMSEEABEHHIR
* Sxx: REGAWEIR: RGAEFERN HE, —BAREIRTERRRSGAHEH R ALH.

EE: Ixx~S5xx W944iE A4 HTTP AR B4R, EMSEFA PoE 2L g THHEARA,
W F & FiZEE,

# ER 5 2845R 9, H LK HTTP #5253 2.3 fix.
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#*23 BRHTTP#HIRKE

(R} fi# R AV ] f# R R B
100 AR AY 200 TEH 58 B IR 1] 204 ALK
206 o A BOR A 301 [&E2 %) 304 FS 5
305 WAZTAE AR 400 EIERTR 401 AREAL
402 LA Bk 403 2 1LV ) 500 e 55 2% 5 R
501 KAT 502 e A e S R 503 1 e 3o 2l A 4 o

223 HTTPiEkA*

it LAY, E e M ANIE HTTP Request WIEE 1 NS5 Uik ] 2R kL
HUEL B AT A B X 43 EATT. HTTP ) J5 2 S AR T8 REWS &5 Vr i 5548 % P 5w V7 1) URL #9H
A4, RRHUE R, LAKdE, ERMERG %, R 2.4 B4 T HTTP 1.1 % M #9951 77

B HE o
F24 HTTP1A RERAMKEARIREENX
I PEN B S 2 X

DELETE MG E 1 L e R A B

GET AV Ttk o RIS B BIERIUAGE B3k, BRI B 3R LI IO de 2 B — A HTTP
Vil 753

HEAD M5 i RIS B, B SGETIX AL : HEAD HARIE B3k, RIS B k. 76
Flask ¥t B A 8 7 GETV i) /720, WIZEZ0 . Uitk 7 BHHEADj ] 77 5

OPTIONS AR PR AR A #) “AURLHbHE R B a] B ViR AR

POST 7 P il I POST 75 ¥ 1) IR 45 R SR ACH Bd , IR 55 4% AR UE S0 M se e (R A7, F HLIRSS
WA S VF I S (POSTHE AT o X EHTML 3 i 2 # (Form) $248 3448 i {4 Fi Y URL
Yl 753

PUT LPOST i) 77 13:2640, POSTH /& —Ff {25 /= iy v LA 1) fi 45 484 A2 Bl it 5 3. (HZPUT
RV P IR A E S RO EEE, 2B PUT; [ 77 e MR %5 48 b RILE 5 £ O EaR
B RBT AT B B s R 55 2% P A

224 ETHTTP BIMusF %

2L HERRRE,

e80 e
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$ 28 Web HiEx WL

25 ] LA (handles) HTTP, 4 Web RS54 EI—/> HTTP %5k (request) I, 2HRHEAD
B M AR [N HTML 50 8035 S Lo 3 A5 A4 ik [F145 5 - Web IR %5 25403041
J% (dynamic response) [/ £ Z4E (delegate ) 45 FHoAth—46F2 /5, #ilU1 Python %1% JSP (JavaServer
Pages) JHIA. Servlets. ASP (Active Server Pages) MIAZE. TR'EAIMI H i, XER% 2%
i (server-side) MIFEFIH 2/~ 4:—AN HTTP Wi, (response) AJ LALE 3 S 285 U4

PG HARRAE RS SR A R H BN, 244 R Web IR 83& A5, ¥E
ATTRR R A ] PR MG 2

Apache: ZHEF EHIfHERZ 1) Web k5545, T HIE 60% A 4. M sk
fig, Tomcat ¥ JBoss SR 2 HoAth Web 45254 FH Apache 24 H 44t HTTP # DRk % .
Nginx: & EREHAM SRR HTTP Mz B RS 4% RerfRett. F5 M0
RESR 7 B SRR ARG B U5 A W R T 1R 42

IS: 94K Web 45457 5. BT Windows N, TIS J& H AT &RAT I Web IR%5 4%
P, BB R RN IR ASP.net B H R 7= i IR SR

Tomcat: & — NI ARS %%, J& Java Servlet 2.2 il JavaServer Pages 1.1 H AR AR AESZH .
JBoss: JBoss /& —/MEH EJB [ # FIIRk5 4%, SR EJB 1.1, EJB 2.0 Hl EIB 3 K13
{H JBoss (4% 0o IR 55 AMUFESCRF Servlets JSP ) Web 7% %%, — %5 Tomcat 5% Jetty 45 5&
.

HRTH LA Web IR 54 SEBL T EW0E S M 8 DbniE, IXLehruEl .

CGI: Common Gateway Interface, CGI it foiF Web IRE 25 HUTIMEREST, FEHEA]
% R IK 4T Web WIYEAS, CGIKE Web ()21 {7 5. (1) A8 A SORY AR 1l — A e 2 1)
B A8 B AR

ISAPI: Internet Server Application Program Interface, JE{MAIRAEK—E1H 7] Web IRk%%
) API 211, ‘EReSEIl CGI $fit i Thae, JEAEsIEah BT T &, flindeft T
RN R O,

WSGI: Web Server Gateway Interface, J&—5 %A Python i 55 il % 1] 4 4% JIj 55 25 b dE
B DK% 5] () Python Web HE4Z) L WSGI b LAl brifk .

M i YA K SR, B IRRAS ) I HTTP Vi i) Web Jle 55 25 AT 3R 45 570 ik
% CPBOCH. BF WM. WM 1K, HEER L Web IS OGEEINFREM, BIKE
SR ) HTTP UERARAD, et oI g5 4 b R P RS VUM 8 AT D7 2K, SRR IR 55 2 s R
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Python &%FF & £&—Django. Tornado. Flask. Twisted

A R IR [A] 35t 3% i HTTP Response, FFiR[AIZANW8%. REFImFEF. Web IR%53%. B/ W2
] fI R 2.5 Fis.

M5 28352/ (Python. ASP.
Node.js %)

BAES AR D
(t WSGI. CGI)

Web fiR%54% (Nginx, Apache %)

@ HTTP

% /¥ (IE. Chrome %)

B25 MEBHER

5 15 B 1) AR 45 % 0 R 1T LA T B i O S R [ il 5 P P T s R SR 24— 26 I IR 55
BRTRF EEAM & M@t HTTP. URL. HTML NS H. ShABUTIBENRE. £
WESREF T REEBES — RIEE, A eR&ERARSE.

2 Socket 4wFE

BT RTF HTTP St i) Web N FH, Internet iR RA—H4 N EETIEAE
W TS AES TR TT R, #FE T f## Socket 4R FEHIFEALNIR. AT
>] Socket FIHE 2 S Socket #4T TCP. UDP JF &M,

FE: AP AL Socket 2017 R T A -F Python M4 442, FIAFE R T AL A %42

#E3To

2.3.1 Socket E#t
Socket JRfE “FL” BY “HHpE” , EHEVIMEAN BSD UNIX HtfE@ELE, EEEKRE <&

BF” o 4R, W4 Socket B4 & Windows Fl Mac %5 Ath 5 /F 2 4 i L[R]3 <7 1) I 48 G B2 A
#, ATHEA 1P bk A O, R —ANEFEER AN, T UUHSRSEEA B IALESA RS2

e82 e



F2E Web Rz WA

L, 4AA LT LASEHU R ML R DR 3. Internet bR ML —BOEAT T 4
RS HtE, RIRHSRAL LRSS, SRR AT FF—/ Socket, FEAEHI— MO L, RREMMR
10 AR R 2«

TEBRIER GG L, Socket N HFE/F Bkl T TCP/IP M4k AL 42 K& LA M & 4075, 4n
Bl 2.6 Fi7n. Socket AERIERZHIH 7 AR HEM IS, JFRE TS NS FETE & BB
6] $H F £1] Socket 1% . L Socket fifi G vJ LAFE il f& %2 P TCP F1 UDP, £EZ 44 M
KEWL, Fitn P A ICMP.

| Az |
BHFREEF

| (WebFFREMRE |, Python. ASP.net, Serviet®) |
L2 I

| X HTTPERF D IE Web BB%F 3%

| Socketil ® St gl\é] I

| = I

#ERE(TCP, UDP)

|

|

|

l
R (IP/ICMPE) |
I

BOE (WERSRET )

B 2.6 Socket %
EE: AP R P A Socket #5 TCP F= UDP 442,
Socket {5 F TP Hiyhik-+3i I +Pi S ) = JO A ME—FR IR — AN A5 B o IR 25 A s 1) — AN (5 B Rk
A LA R F 24N P, Hein—A Web R4 2%1 80 i AT LATR] i Al 25 T K B9 1 i o

2.3.2 HEKEZ: Socket TCP JRiE
H Socket AT FF & T T #RARSS 25 1% 5] Socket JRiE, HNRIEEASE KB LES

FhEE AN ISEER 7. TCP ) Socket JRIEWIE 2.7 fin, Fia%ET TCP K Socket 115 &5
TN 2.7 FismAg. FHEERSENIRER S .
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Bl k% e

| I
I 2T socketii®
|
sEBEKD  me0RnO

|

e i

ERESE °°"“e”° seErREs
i 1
sen

wamE | e > o | manm

*ﬁﬁ&|dos()} ;Idos()'*ﬁﬁ:l
v

v

& 2.7 TCP Socket & &

socket(): E 37 Socket Xf% . Socket &AM RAEM XM RS (ATIF. 5. K]
IR BT, socketOUEAM 24T “4THF” o socket()JiE (S HOol & CLF54E H (0165
EISCERL, M4 E bR .

® bind(): Fh5E. TESHPTTEAL NEGEE R 1P Huhk Al . 1P bk aA U 4L —A

A bl (B T H 0.0.0.0 F5 & 48 BT AN IP) o i A2 — N % Socket FiY
Ry G, B — A B R BRI E R e F) 80 s, R —4
FEIPREE T . R4S 28 i FE P 7E listen():Z AT A4 Z0EAT bind(#EfE, 1%/ b fEy W R 7E
connect() B2 {T ¥ 1A bind(), WAL S H 34 1% Socket 41t —AN A b7 A ) Huhik
Fdii

WIS SEIMEAALESAIP A, 52 dit 0.0.0.0 TS AT A X T A& IP,

e84 e

listen(): HiWr. REARSA%mA M, SVRRIEREITR YT Z BUERE R IP Huhk v 1,
A AFESHUb R v HE A A B R E R

connect(): fE& 7 uiiEH RS 2% . SHP T E TR e R4 4% F bk Flvg . YA connect()
ATREA PRG5BS R4S 2852 B TCP 3 YRR T30 S v e e ol 8 3 3 IR 25 2% 2k .
accept(): HWUER:. REMRSS#uma M, MRV EFEERPEH —, R HaRK
—/NBifH) Socket X% . XANH Socket XF 5 Al 4% FH T RIAH R ) %/ o it AT A . SERK
acceptO#ri&i# Socket L SERL T TCP FERKE LB 3 IKHET-. WA M4 ATAA &)/ Ui
HREER, W accept() i F £ PH 284545 .



$2¥ Web Rz MBEM

® send(): AIEEE. RS/ AE il A send() X KIEEIE, £ sendOIZ
e NBLROER AR, it send() IR [ i EdE & 75 A A -

® recv(): BeWEHE. RS ZSME F imdnl A reevOMIT s . W Socket ¥
AHE AT LR, MAEEGAREOL T reevQ IS HFHEERIAH BB, FFRE LT
¥ Socket B & A AFPH IR, AF reevQ L RMIE R Ao

® close(): XHMIER. WEHHRAEM T LA close() &t X HIERE K, 75— T7iE
Je iR A close()% %z

[/ 2-11 F#E G Python Ui 7% Socket 4ifi /5%, TCP 45 a5 (RS 4 T«

#!/usr/bin/env python
1= codingiutE=8 = =

import socket #Socket it
import datetime

HOST='0.0.0.0"'
PORT=3434

#AF INET BWIEF Tpva Mk, sock sTReEam#EH Tcp
s= socket.socket (socket.AF INET,socket.SOCK STREAM)

s.bind ( (HOST, PORT) ) #405E TP S0

s.listen(1) H

while True:
conn, addr=s.accept () i Tep E#:, HBEIHI Socket MR
print'Client %s connected!' % str(addr) #Hth & PR T dikk

dt = datetime.datetime.now ()
message = "Current time is " + str(dt)

conn. send (message) #1715 P Uiy AOE 4T )
print "Sent: ", message
conn.close () R MR

3 socket £1%% T irf3 Python [f1J4E Socket #1F, fARSifid socket(). bind(). listen()f¥]—
AHVRSEIL T X8 i A MW, 83 acceptOHEME /7 i FRERE, 2497 % 1 i e B B i
M RAR R REL 0, D ECHERE. AR EALT while 753FF, B4
AN T I —HIEAT .

55 1% 5 55 25 v PR ACRE AR X N2 ) 5 7 S R ARAE 2 T -
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F i connectOY A EBRMSS &%, BTN BMONIR 5588 BOR BB, MRS %A
. BB, '

E-IRE I RIRSE ST

AT 2B e 55 i 1A T 45 R«

EB: F Pty Socket 3 25 W AL A S 4 EL,




B2F Web 2z MLEEG

2.3.3 SEAKiE%: Socket UDP [BiE

UDP #ixfF TCP ZEALimZ Rt DRodh], WA EERE., WrEEEme, T
UDP ff] Socket JBfF it 2tk TCP M5, 7F UDP " Al DAE B R & [P:Port BT HIE K
%. UDP Socket A] A& ] TCP ] socket()F bind()J5i&, Btz 4, UDPJEF H A Socket
FIEWTF .

* recvfrom (): MG HEE R o
* sendto (): [iF&5E MbhE REHAE, 75 1S H0h NZ AR A5 X 3 i b g

[/~ 2-2] UDP ] Python A5 #% i AR =B U0 F «

RIG3E T socket()F1 bind() I FH S8 T AT #h bk (¥ 3434 s H, i socket()H
SOCK_DGRAM #&7& Socket {f ] UDP, 7&— MR AWt B B R H4TEN. AHRL [ UDP %

J 3 () Python ARG 40 F
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HOST='127.0.0.1"
PORT=3434

#AF_INET B 1pva ik, sock  DGram i upp
s= socket.socket (socket.AF INET, socket.SOCK_DGRAM)

data = "Hello UDP!"
s.sendto(data, (HOST, PORT))
print "Sent: %s to %s:%d" % (data, HOST, PORT)

s.close() KPR
% i B sendto() m) 8 5 [ bk 2 36 H5H
B AT S R R

c:\ >python udp client.py
Sent: Hello UDP! to 127.0.0.1:3434

FHIN (IR SS Be A T 45 51, FLrP 26 Pt 1 52156 H& S IR EAE T sendtoQ)R [E B4R i«

C:\ >python udp server.py
Received: Hello UDP! from ('127.0.0.1', 52156)

24 AERLE

I

MNAENFELDLEWT .

o UM T IFE MR IO EEABE S IP Hidk, $044 . URL BH A& 8% .

o i KAEHZ MY TCP #1 UDP 4 &5 5 e,

* TCP Wil 3 IRIBFELER:, TCP MMM 4 i B AER:.

® C/S J B/S M H4EK . HTTP 4844 K il B FE -
* HTTP HBEH. HHLFE. ¥ RRIEE.

* HTTP W% Higk 7 (POST. GET. HEAD %) RHX 5.
® JLF HTTP MM TF R 771, LAK Web ARSS2%. ARSS 28 i /7 e & .
® Socket [ & HAEH . TCP 19 Socket J5iE & H: Python Zifs. UDP (£ Socket JRiE & H

Python %if% .
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& Pim ) HmIZRR

B/S ZEAE N F R GEAE A Jo L A 75 /7 i A0 i 55 4% v FR) A XA 00 2 AE IR 254 O P 3t -0
&8RO E P R AR AR SN TN, R B Bon MR PATEIAMA, BT
LA4xk Web TR & BEERG IR 55 dsdm i fE, SCELHEARIE T 0 B0 a8 (0 2 ) o T A BOR . AT 40
27 > Python AT ¥ T R R R EENZ P inBiR. AHEMEZENFWT.

* HTML E5: W@ HTML M{ER R3EAEE, QR ARS. 2T DIV B M T4 .
HTML R H%,

o CSSFERFE: HREBFRE CSS ik HTML HIiEEFAFMN, it CSS I iT
HhE Il HTML JC & BRI v .

® JavaScript: VHEMIATE S 1EH K& JavaScript FIFEAEYE, A U S AR DOM 4
Fah A M TR HE i . HTML 4

® jQuery f: jQuery /X JavaScript I 2%, AT IR T jQuery MIEMH . 1EVEFERE
FIZh &SRR -
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3.1 HTML

HTML & Internet bW EHEEMRIME AR BXARICIES BSCRHITEIFAR 2%, B0
fesmok, EASIRMGL M Ul frZ 20N WA BRI, &SR R EERS R SO EA, X
{#78 HTML 7F Internet F8&4T. B HTMLS drdEsE 20 7 5 25K £ ThEE .

3.1.1 HTML +43

HTML (HyperText Markup Language, B AFRCIET) BARXAET, FrilalLLHE
] G 4 A 0t EEHEAT e, R K S0/ LA* html 8% htm #y 4% B AT . HTML 158 1 ANRRAS i LR
TREITAE/N (ETF) KAiT 1993 4 6 A, ZuTHEH W 4.01 A H W3C BZAmT 1999 4 12
H, BT ARKEERGFX TR 4.01 RATELCHEF . Bopii) HTMLS T 2008 4 1 HTE
W1 ERERE, ZRAX 4.01 HEASGE. BT HTMLS S35k K2 500 WA R, AR
[ 0 0 28 ot — LR 1) SRR A — B

HTML HIAEZEAS T -

<html> ~ <! --TiE#wid-—>
<head> <!--3kFwid-->
 <-BRANRE FRE. B BR FRE
</head> ‘
<body> % <!—fhbrig-->
< JANHE REFEARE -->
</body>
</html>

TWLARES, FATATLLT ## HTML 5 5 B%RF R o

* HTML A& HRIESREMPRCH M, Hil<html>. <br/>%%.

o —fRARICHET IR, Efn<html></html>. <body> </body>, £ HRICZ [EIMAFRICAH
5.

o ANAIFRICEA AR, WAL SAAPRCA R, tn<br>. FERREE T ER AL —
EBEGHEAER, PETXEMER.
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BIFE FFRNAREZRA

o pridif<!- >HTRIAER, ERAEEER HIML RN HIL, 7630 % BT R AR
BREAKINE.
* PRCZREIATLURE, EARATLASEE, Lo i XA A

AR BRA-BARTTARE, AR TALEBIFIL-- > F HEF ISP —MNERAFIL,

* ARG RETE, ERES PR RN KN RE, nEEETCK href B
YRR E AT

* WEASARN KNG, Hnwr LUXFE:

* EXAHLET XA AN ERNEALEN: <htm>REANTHATUERS, B83XH
BT A A <html> 9 4 A i Sk A SE AP R 2 4, B <head></head> FI
<body></body>. SkHNSLAAH] P A I ey 9 0T Bl S fh HTML AR2EEAT T

EE: HIML &5 HTTP A2 AAZARRA WA, 2R ZEERS,

S YEAR AR M SO R IR, SO BT AN SRR T R R R . X
FHETFERRZREME R T, HTML BRI RS RkEE. i HTML ¥83C
HF:

EX R RRNTE, RETHEHRNE, HLER— 2, BRBERWE 3.1 Fir.
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Hello World

B3.1 RUEBMITELER SRR

ORI 3-11 DR TR R 5 A B AR Y88 b R s, T AR BR 745 “ &nbsp;” BEATR
Ro BIUNFEIE AN -

<html> <\-THZkrid-->
Hello  &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp;world <1—6 MERFFF-->
</html>

W A R 3.2 Fros.

L ‘ | & x
| Hello World

B 32 REEBHHRFAGET
B “&nbsp;” 4b, HTML AR E AT, % HMWE 3.1 fir.

# 3.1 HTML % Ba4Sh=rR

Lo/ S & X 2R 4 R

&nbsp; %

&lt; MG <
&egt; AKTE >
&amp; A &
&quot; 5145 !
&pound; By £
&yen; F 7t

&Lambda; 55 A
&copy; hERAL ©
&reg; FEM R bR ®
&trade; bR ™
&times; Fe'5 :

eQ02 e



BIE BPmARRERAR

g%
LS I i #F X B x4 R
&divide; [&5 +
&sim; Wik ~
&infin; To A5 &
&ne; RNEE&ET =

3.1.2 HTML EXHFE

BAERTH CL %R T HIML [IEAE:, AT EUHE HTML % BFR%, #iaes
WA E PSR S, PRSP R HTML (3L A+ 15,
B AT RINE T HFAFRSN-EEE R F ik, LBk ERiEANTT HIML &3,
{2k H RAZ HTML ¢4 2% F 4, HTML 894 @ iR iR 5 ik 5 4 L Lk,

1. B

HTML £ Z0& I S0 R 2R34T, e AT 22 BRI AR id KRB R Bk . BO& HIbsic &
<p>, L.
<p> BB AR, EAUS, HAUE </p>

L7t 3-2] <hr/>bRic Ron BATI R, <br/>Fon#dT, ot

<p> FB HAKH, AAUS, HPAUE </p>

<hr/>

<p> BB WEKILRHUK, IR, RIERIMEELT. FUKIAE, JUEYHLZ. AREMETEL B F
KHER. —wifEHE. H4205%

</p>

<p> H=B BrAMuE LY </p>

iR HTML 8% i) B B B 3.3 Frase

Dise D\Lynn'be P

= Ena: s, save

FoR mﬁ-k«l%ﬁ?k difz.&JRMi RAEREE,
T. BUKIEE, LESPI. BRGEIEL, 1]
BHRAEN. —ﬁ&«ﬁ!ﬁﬁ RE 22

| =8 HrEHEME

B33 2BFaR
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2. PRl
HTML FHRBREFRCH T BRtnd, WS8Ry Bon et 20 PR/ B 3l EbRE
FHRA. PREEEKREINGHIA 6 MrsE: M<hl>F|<h6>.

(7R 3-31 W0 F B F F b b iy 44 A 3 3 4«

BIRBCRIE 3.4 iR,

|Hello world, HTMLIAE 7 fa) B2

Hello world, HTML{E%

B 3.4 HTML #M Fhé) 2 7R
3. F&EEX

BR T AR T4, HTML & RV Bonik N T 3 2 KAk 932, tin<b>e SORAET. <i>
& XAMET S <del>5E SUMBR 755

BANCEIME 3.5 Fir.




B 3.5 HTML 34 R4%

EI3E BPmOARERAR

HTML &A RZEH B 7R KRR, wHARmE 3.2 fis.

#32 FRNFEESRE

il # R N ! ook
<b> IS @S <abbr> 45
<big> K <acronym> HEBHEE
<em> AT <address> ik
<i> FHEF <bdo> A 58 7 1) S0 F
<small> INEFE <blockquote> K51 H
<strong> INEES <q> K5 HE
<sub> ThrF <cite> 51/ 5HE
“sup> T <dfn> —A5E X H
<ins> BAF <tt> TFHARH
<del> BRF- <var> xR

4, HENESG

W2 [ AR 2 HTML RIS DhRE, HEREThREH<a>brid SEL, Hhm:

<a href="http://www.baidu.com" target = " self"> MaWEAEME </a>

R AR R i <a>BRAEE X T AN RIE, href WE BB URL, target B BEAEHA K

TP eE# .

BERG R HARRR T R LUR BRSO (“REBNEE”) , B LURE A . B AR iE<img>

il\i ’ Hﬁﬂﬂ H

<img src="http://mysite.com/mypic.png" alt="Pu{EHHIEA"/>

<img>F7 P B : sre BB ICMF4, FTLLRAN BRI SRR B8 A2 alt WE R

BRRMI BB BT FE R SEOE R BT
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5. R

HTML P IRAEAPIRER : — o BoR B IR A B, 59— Pl M 5040 )5«
PiFh T AR <table>. <tr>, <td>. <th> 4 MREPHIFYIRKN. KT KRHEIL. Kk B
TIN5 ) S B I SO 5 A A B L 5 ﬂﬁ&%‘]ﬂﬁﬁﬁﬁﬂ’%ﬁ%%ﬁi#&&@ HIFE
— AR <> BB PSR

[ 3-41 ek R BIAHE T -

i HH {1 )R border. colspan. rowspan &, ﬁ‘%ﬁiﬁlﬁﬁﬁ\ ﬁfﬂﬁmw 54T #.7E
%, ERARIBH BaRBRmE 3.6 iR,

e0G e



BIT BFmOREEAR

row 1 cell 1row I cell 2row 1 cell 3
row 2 cell 1row 2 cell 2row 2 cell 3

Rk HiE. HHEFIET:

head 1 head 2 head 3
1 cell Ifrow 1 cell 1 cell
row 2 cell 1frow 2 cell 2 I

3.6 HTML A4 2 7R

6. F&E :
FIRREHEHM SRR, HIML hizIRAE LU F 3 Fh.

* EFSIFR: M<ub®ndR, H<i>RREIM.
* HFAIR: H<ol>RomFIF, H<li>FREIN.
o EXFIF: H<dPRRINIR, H<deRapgoe i, H<dd>FRon e g .

Lb 3-51 U MTHIT
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BRI 3.7 Fias.

CPU
hIbIRE, BIREBAMRERNRN, £ G ENSEER AR L.

W
AR IREANTRIIRAS AR (A, HUAHERT .

r FEFRIRIMT, HRER.
SHRETROF, WHPERSE. BHENREFRE. RESNEHZ—.

B 3.7 HIML % 48 8 =& %
7. BBRES

HTML MBI 3 fRiETT: +A#HI%F . RGB HEEFELR. BEmUHTRE
FE. MRE RS, T 3 fhoy X6 aT DU & T S R4

8. Flash B E405T% i
BT EREATEZM AR, HTML BZHFHE . Y. Flash 8, XA #5140 M 1T
LWELF. W LUH<objecttrHEIBUK AR Flash, 256101 F '

<object>#r2EH i classid. codebase 558 1 TR %/ i BEdE 1, FFAREEMER P IEM
BERIXI WA, R B <embed>br28 XA G & ML AT LA S BASF] ) Flash SCHF. #BIECE QK
KANE,

T 45 B AT AT L 3 i <audio> & <video> bRk N B HTML o1, 0 %1 2838 5 e 10 245 At
] F 3SR R VLR I N BT o, Hedn:

e 08 e




EIE BFmOREEA

HTML A] BUAG A &4k A4S : *mid, *midi. *rm. *rm. *.wav. *.wma. *.mp3 %%,
WA EHE: *avi. *wmv, *mpg. *mpeg. *mov. *rm. *ram. *swf. *flv. *mp4 %%,

- 31.3 HTML &

HTML R 5 T W& il AP 72 30 S 2% P IS, 2 HTML SEIL% P o 5 R 45 28 A0 L
MR 0Tk AER R 4 5 IR 3041, HTML R %452 Python *1 % Web HE4L4MFZAT
ERBIMEA . HTML X <form>pr8Rik, HARBMANEMRIRSEEAR, REmE
ATAETTRW T

o PR PRMASIEIRRT, MABIRM TR TR AR, ik, £%%.
B A HF R BB B2 2] HTTP Body H' 3 BA POST 7 RARATLA AR 5528 -

555 B8 ORI K JHs 45 5 Response £330 %188 .

1. XAEBA

HTML 5 ({9 SR BN AT SOA 24T SR BETBHESS , 43 5 F 4745 <input type="text">.
<textarea>. <input type="password">%7~, REIFLELINT:

e00 e
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i AN RE AR [name) JE&YE, ZJEMEH TR PBIRL IR )5 .
AR 55 45 YU B AN o 3B AT LU B rows I cols Ja L% HIH AHMEKI K/

2. BIERF

POUEFA R R R EE TR, S04 5 $r%<input type="radio">.
<select>/<option>F ik, 7~HlHIF:

<table>

<} Hg
-=>

<tr>

<td> ¥l </ta>

<td> fiP4: </td>

<td> Ft<input type="radio" checked="checked" name="Sex" value="male" /> </td>
<td> ZM<input type="radio" name="Sex" value="female" /></td>

</tr>

<! ~Fhgi-—- -4

-—>

<tr>

<td> #[: </td>

<td colspan = "2">

<select name="grade">

<option value="middle school">i" &L\ F</option>
<option value="high_school">§‘ﬂ</ option>
<option value="bachlor" selected="selected">##l</option>
<option value="master">HR4 KL E</option>
</select>

</td>

</tr>

</table>

18 id 7E<input type="radio"> " 1% & check J& I °] LA AR TR ME— T ER A $ k£, <option> ]
selected JEEA FFERIMER . IbAh, FEALHT NETRE value BY:, %@ T 76 R % 48 i
AW — AT SR, Ll A Gl “220” FHAIRBEN “DIRERULE” i, R
I AERY Y Post 1 B AR HE AT LA 3 [ grade: master] HI%A .

3. BIWEE
ZIEFE R IEHERIE, MK HTML #5452 <input type="checkbox">, 7~ T :

<table>
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<hrs &
<td rowspan="2"> MFLF: </td>

<td> Z3): <input type="checkbox" name="sport"</td>

<td> Hif¥: <input type="checkbox" name="movie"</td>

<td> #%: <input type="checkbox" name="music"</td>

hem

<tT>

<td> %iff: <input type="checkbox" name="programming"</td>
<td> FH: <input type="checkbox" name="cooking"</td>
<td> Jiglif: <input type="checkbox" name="tour"</td>

</tr>

</table>

4. xtEfE
HTML & 3 T b SCfF_EAEPE, AN HTML #7485 & <input type="file">, 7~ QI :

<input type="file" name="pic" accept=".png, .jpg, .gif ">

R B R, BAER AT TR K. Wk 3.8 PIRARSER L T — AN S
ANHE,  FF HA— A3 R 3R A R G SR PRHEREAT SCMF P8, T3 accept J& 74 7T LL#E
B IR B SO 4% -

B e ]

Pictures library

Includes: 2 locations

Amange by:  Folder

Name H Date Tags Size Rati

b Sample Pictures 7/14/2009 1:32 PM

B HTTP.png 1/28/2016 331 PM 12 KB i

M Network layer.png 1/27/2016 10:03 AM BKB i

[ Socket Position.png  2/1/2016 953 AM 15 K8 |

B socket_tcp.png 21/201610:33 AM 20 KB 7l

i TCP.png 1/26/2016 9:26 AM WKE o tall

B webserverpng 1/31/2016 4:35 PM 11 KR i
l?. Computer AT r—— I 2 i L "

File name: v |Custom Files {".png;" jpg;" g

H 3.8 HTML XAFidE3

5. MERRE
HTML &4t THERMF, "TLUR BT A S S e i,  DUB BT ML RCR, 104E
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BHHIPRE Jy<fieldset>. FERRFTH XSG, R TAMIA A <submit>BI R . A4 844
Gt RBIan T :

#I5: —ARETAR 3 A <submit>32+,
LAY TR %I WESE, B mE 3.9 fras.

WAl AFE. BEeXEO
5

>, ﬁﬁJ' Dw: D'E‘fﬁ: =
BB ew, OTH 0¥ O

B39 %A HTML & £fEmt 2 78R

3.2 CSS

—

CSS (Cascading Style Sheets, ZEBFAE) & —FHRFI HTML Z 301 B HiE
o it CSS AL F RS B R B, 1R T B R AR dE e . REEH R
PREMEX R TAE. CSS FlE X T —RFIMEER, TFAH AT LA B IX 8 8 M 1 {E LASE BT

T s )
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HFRIERE, ABARE CSS K7EBS%, (USkE ¥ CSS M EEMEM,
BHH IR CSS NS, HRSEREFNLRMIHINERIRES .

321 BAXFEMAR

430 Y BEARAT Bk HTML DUEIRS , $5000 4 MR R TH R, HRIER d BT
WA TTRERANBEFER. Ul <head> A NIBEAER. SMBCRES. DBTERBRURER. AN B AR
AFEAIAMR, HIFRE LA, FrelF A JH#aT 3 Mee i s BT i%.

1. TRABER
Jid ] HTML TR style JRYERIE, 7T LIS BT R A, .

Aplh % E T RRZIE (color) MR (margin-left). 7E— style P ] LA B Z/MER
B, ZARERZE USSR, FEEE E S 2 R AE.

2. Tiffi<head>H i BT

(7541 3-61 <head>H )£ il it <style type="text/css">FRBRLI, I P HIRERKE FEREN
WA, .

ABIBORE Z BTHIBER Bl <style>FRrh it 2% db PEAS R HAE LB, 4528 p AR
RILJG RO AT <p>hrE P I A B 3. PRI 8 T U R

*103 e



Python &34 & L&——Django. Tornado. Flask. Twisted

3. ShERER

APERAE R IRIE CSS BE BN — AN S fF b, /5 HTML Hhifiid<link rel="stylesheet"
type="text/css" > 5| HiZ3CF, Hel:

<head>
<link rel="stylesheet" type="text/css" href="outstyle.css">
</head>

%%ﬁ#iﬁ)’c{*—ﬁ’i LA* css fir 44, H A <head>h W IRFER —FF, dii#E a AR XA A

B FARREA R RIE T X Z BB PEERUT, AR R B B R AP (i
BB T FHEE, BRI ER A, WBRRGRERSRE), WEELITER NI
JHE, HR J<head> IR WIFE, FRACHAMBRER, e ol BE A A BRIAFE .

3.22 CSSi&E%

FEASCAF A EVERUNAR (] B, ek Pe S AR Um AL, B

selector {keyl:value; key2:value ...}

AT U S TRIXFFARE .. EFSH TR e ZE R ER HTML JoE, CSS AR
PR 4 Fh, Wi 3.3 i

#%* 3.3 CSS PEAHIEEFR

% W brAE # T il F & X
A E RS * * {color:green; font-size:2em} T T TG R AR E SR L, 2em T
PR EFEAS S p { font-size:3em; } T <p>hr %6 P 0 76 AR A BB A 3em T
Classii££ 28 valueBl# .qd { color:red} JITA class il PEAE 4 qd FRIARAE 7T 2 (0 A 1
S.value PIEAREN
h3.0ld { color:yellow} JIT A7 class JB YA K old HI<h3>HR48 1) G 2 1 B (A
B E NI
diEF a8 #valuesl & #nw {font-style:italic;} FT A id ) PR A nw HIAR 2 4 ¥ B b A
S#value athi {font-style:italic;} B id R Hhif<atr SR TR F S HRE
AEHE

BT HAIERED, CSSEAVFREBERFESNAS, WK34 PR,
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T34 BAEFRWES

HH AW & B w T #l ¥ & X

ZIEFR S1, 82 p, #hi{color:green; font-size:2em} JIT A <p>hR 5 Alid Ay hi (AR 2 Y 4 4 8 ok St
2emF 5

FILRIERERS S1>82 body > p{ font-size:3em; } BT <body>br28 1 B T hR2E<p> i -5 A4
% E J3em T

JEAGEFERR S182 p p{ color:red} Fi e <p>h W3 I <p>hr BB R B H A fa. ¥
e BNERRS AR R

FHARIEFE A S1+82 #start + #end {color:yellow} n 5 HBlid g start (R bRAE 5 T BE —1Mid Aend
bR, WFSHBEHRE

B 7 BRI R AEFESS, CSS 2 il CSS 3 Ve T HEE k£ as, thinE ka8,
BERE O R FRAS S, TR T LA R AH Yk

Lt 370 G2 P A P B RS0 CSS TRBIAT -

hl { color: green;} /* FREIERRE +/
p { font-style:italic; } / [* VRIS */
div>#iter { font-weight: bold;} /* TIoEERR =/

span+h3 {background-color:#000000; color:yellow} /* #H&REEHERE */

#i% CSS I LRAF N mysheet.css SCFF, i 5 W1 F HTML ACRS R F i S MBAE 5

<html>

<head>
<link rel="stylesheet" type="text/css" href="mysheet.css">
<h1> css HRBR </h1>

</head>

<body>
<p> FEFER </p>
<div>
<span id="iter"> ATLER div M id=iter MITFLE, ML </span>
</div>
<span id="iter"> AJLENE div i id=iter MFmE, MEKEMH </span>
<h3> span+h3 HASRERMSILALEM </h3>
</body>
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</html>

FTFFi% HTML 3CfF, S SE288vE 80 i 3.10 frs.

|CSS FERBHR

[’ I ER

il Aot R Edivilid=iterfI7oCE, MARLER
ll ATTEARdIvRYid=iter)FIUR, HAFKER

A 3.10 4B CSS HX e wa R

3.23 ETF CSS+DIVHITTHHGE

& <div>sE HTML H F AR &, 2L 1T &AM RR%. @it CSs
WE<div>i— R BB, o7 UR L R 0T A SOR . CSS T 545 R L E B
Wk 3.5 Fis.

#35 CSsS#HEEAREM

CSS/E R # & X WM fE Al FRE & X
position b A absolute PR LB
relative X ST R E
static [ E
direction TCE A AR B Itr E v
rtl it
float TCFR AR5} §E BR AR VR OU o left E Y
right et
height A pt|px | % |em BF. Gt
width BB pt|px|%|em BE#. AHsE
margin AESMBI B E pt|px|%|em B#%. %
border JhHE pt|px | % |em B#FE, otk
padding JHE N IS pt|px | % |em BE. ot
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(7] 3-81 MA@ CSS+DIV A R7nfilan T«

H T e A HTML HeRiI5 454, 48 b A background-color ¥ & T 3 ML S,
ST B R RCR I 3.1 FiRe ARSI T

FIRRAEH class JRYEMER: HTML #2581 CSS 8. T body #B4MH1 3 /N4
container. leftframe. rightframe, FLf' container /& 73 4MF MRS

% container ff] CSS 1 fH 7 4 LU 7 B T BRI SERIA, container 1T 4> L REARXS T
38 1 T R R R o5 1«

% leftframe MR MM/ HERE TR, HEA LA PHE T RE. & lefiframe
9 43 LA T AR /N T 25 D«

rightframe 1l T % & T K A%, EHE T Y margin I padding. 10 {8 %M margin
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15 rightframe ¥ A7 % 4R% leftframe, Jf H7E rightframe [f9 b F A4 85 B T AR B9 B9 14
* HE lefiframe il rightframe f) 7 % B 40 /& 200px, {H rightframe () 50 44 % padding

MERRI R BT leftframe. AR M B 69 SE B i B & S0px (L1 padding)

+200px (BREEE) +50px (Fill padding) =300px, {HE P28 GR7E 24 19 K 5.

B 311 CSS+DIV A A E TR

3.3 JavaScript

JavaScript — M EFRBAE S, R—HEIARTIES, WE SR, THOMRE SRR Y
JavaScript 5%, %51 %N E THCHIITAR KA+ . /£ HTML M TT_EAEA] JavaScript AT LA
HTML P 504 nzh 2 2h ..

3.3.1 £ HTML H £\ JavaScript

YEA — A ) S A SR AR B ME I ACTE 5, 7E HTML *F S JavaScript — & @ T H 1.

* EFEFUHEE HTML JiH, SCHLMYIRISIT . WK SRR
o WARNN A, FIIE DR, RANE,
* WiERBHMA, WATEEWHIMAREHE. HAEFEARE /DT HaIM %,
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#£ HTML itk A JavaScript 4 Bl 7 3K : PSRRI SR P9 ik A\ & 57 B/ HTML
i <script>PRaE 5 NHIA;  ANHEER 8 7E HTML Had i SCA44 5 1 AL i B AS STAE

[=61 3-9 &7 plin T

<html>

<head>

<I—AEIRA T -—>

<script>

function hello()

{

document.getElementById ("message") .innerHTML="Hello world of Javascript";
| .

</script>

<\ —HhEEEETT >

<script src="myScript.js"></script>
</head>

<body>

<div id="message"> </div>

<!— button &—M&HEM, H onclick EtkE Y P RAHEHN AT javascript A -—>
<button type="button" onclick="hello();">Try it</button>

</body>

</html>

FI5: $P3R JavaScript A8 vA* js %, XA A T A AR S HATH BT,

AP PLETUE _Fsg T —MgH, 4P e A 2R “Hello world of JavaScript” .
IS IEIA AT U E #E HTML SCHE AT e 7, o] LLS fE<head>#r2E 1, AT LA 7E<body>#r
Z.

3.3.2 JavaScript BIEAKEE
BAME 3.3.1 WP L5 T XF JavaScript “Hello World” ff12%3], A LAfA4: %] JavaScript

fiEVE Y Java 1R18, (B ASEMAE 55 Python AR &b AT5X} JavaScript FIFEATE
EAT DR
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1. &\

JavaScript K73 KNG, EFEALUNT 7 4R, ARES “{ )7 ForfEiE (A
Python FHIZEHE) , BT LA AR AURIAR B2 [0 A IR 2 M . Tab BR[EI%. JavaScript i C.
CHRBEI “/* ... %7 FoniERE. b

2. TREMEXE

JavaScript RFVAMIEER, WA RAGKIBEHIE MBI . BRI “var” %
REEY, BRATWUBTE. HF. FELSAN. HHNBERLA TS, BT AR
B MRE, FHEANG SRR, AR T

KEET new & JavaScript " THEAMLHIKIRRT, & XBANFTH new @I
Array X%, HEHSHPAHBATER ROITERR x0 ; WA L7EE R4 R AHI%H
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FITW FPRARERR

fl, Tite2 il FARRE (AW A5 arr) . JavaScript tHISAL FARM 0 FF#4.

JavaScript H X 5K 5 Python (¥ Dictionary 8RUAHML, #& FH KHE 5 LA/ X 7
AFEHHE, (AIEEAE2AMIF . 7€ Python ' Dictionary ) “H” RATEEIEARRL, Rl
T

e JavaScript MIxf%rh, “” NELUR A ROTR M, & X ERmRES,

3. BER

WHBIERFS Python KL, H+. — *. /. %. =, >=, <<%, M4, JavaScript &R
BERME (5 . BEERME (—) . BEFRORBIWT:
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4. EH
JavaScript #1368 function & B, W T

Al Python ¥, JavaSeript B BT 3R I R TG00, 0SB MR B AL, DT DL
block_of_function '] return #EAJIR[A], IR T

5. Fl#riga

JavaScript A PIFHIWHE B2 EIE ) if 1 switch. if ¥ 7 B T X A ) (R 40T AN R 1)
AR switch A TR — A RIAX A R LR PATAF AR, BT




BIE BPHORERA

A if (1915 L5 Python ML, SLALAFEA. XfiEA) switch 251401 F :

SR block U TLLHCE A0, (ERAR R AR %L break W 44T
ER: switch 35 6) 8983 b AR 0L break 1A G —FKiE 4 .
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6. fEEFRiEA
JavaScript [IEH BRI for A while PiFl, HAPIFIHZ. for 5 1 Pk T

o sentencel 7 for EAIFFAIHIVT HABAT—K: sentence2 ZEG/ loop FFIARMAT,
sentence2 N i%IR [Al— /M /R, WIS sentence2 (K145 R A true, MIPATZ loop, 75 MISEEILEH for
f65K; sentenced 7E B UCIEFR G RHHIT . for A0 ML AL T

A4 R AR BRAT 10 K, BIFE document 5 A 10 M<br>45%E .

for {55 2 FFH¥EA while #5415 Python P Ui SUHLL, ekb RFIHIEEMN, HEHETUL
BAT S SRS 4> -
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3.3.3 DOM EHIZE

DOM 2 24 W T4 In i i) 5 35 61 22 1) 2 T SRS B4R (Document Object Model) . DOM
F &5 A AR T AR ETE S I SCF N 28 . JavaScript LT BT A B & AT 4 4 2 56
DOM EFFH), WS WEcEH. NI F. BITRAKIESE . A7 /H4 DOM KEEAE
XK DOM 3L HTML W HCRIES .

HTML DOM #4544, 75 DOM WEiEEA HTML JUHEI#E A —4~ L document 4
W A, HTML 5 B4 —AMric <. >HBERR SR — DT, e ™ HTML 304 -

W88 hn it A B DOM A B 3.12 Bis .

Yy
head body
div
hi (id = "container")
|
v v
P p
{id = "p1"; {class = "normal"}
class = "emph'} ‘

& 3.12 DOM #74)

B #/EIX B DOM #4, JavaScript 7] LAEEC. . M. Bt HTML 4Ric It & WA B
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FE . DOM #2147 — &5 KF JavaScript i i A& DOM (71, FHEZEA 24 .

1. BERTR

—fAFOL T AE DOM Hh B4R 15 fUi o200k [ B 4544, i document X R F 3 AR %
HELH.

* getElementByld(id ): R[FIXHA i id (58 1 MEEI5]1H .

* getElementsByName( name ): IR [F]47 45 5 i€ AR IEIXT RS

® getElementsByTagName( tagName ): IR [\ 45 2 b8 4 I RS .

Eednx T8 3.12 ) DOM 5k R LAGi 5 R A

<script>

var x = document.getElementById ("container") ; //¥%<div id="container">{IFi
var y = document.getElementByTagName ("p") ; /BN <p> T B IES

</script>

TE - )E, AT DORYESLAHR A B 1 B v R L R B 0 A, XM B A R
R 3.6 fix.

#*3.6 DOM M EEXHMERREM

- B fii &
obj.childNodes RAF T R AR
obj.firstChild A AT A
obj.lastChild PR S BUE I T
obj.nextSibling R RZ LA 56T
obj.parentNode RAFAT R SLHT A
obj.previousSibling R R Z RIS 1A S 1T A

FE: AT P objxxxx ARk, BHAEITT SBTAMRGFEIN,

R HIAE AL B R P2 F
<script>
var x = document.getElementById("pl"); 1158 1 D<p>hriis
var y = x.nextSibling; /1% 2 D<p>hRETi
var divNode = x.parentNode; //<div>bRB
var listNodes = divNode.childNodes; /1= MEEB N <pHFB TR
var £ = listNodes[0] /18 L A< ST . BIARR x 5 £ FRFE—1 8.
</script> '
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2. TR

B AW REA USRI A, B Al document.createElement() Fl
obj.appendChild()/obj.insertBefore()/obj.replaceChild() 2552 HL, (/33K LAK 3.12 A4

<script>
var newObj = document.createElement ("hr"); [/ FEE— N <hr> TR

var node = document.getElementById("container");

/ /% newObj ¥NINBl<div>Hi SFIRIAKRE, Bl <p class = "normal">HREHIET:
node.appendChild (newObj) ;

/ /¥ newobi IRINEI<div>i sUATTH:
node.insertBefore (newObj) ;
</script>

3. MBHA
M B £ obj.removeChild() /7 VESEE, 4131 3.12 H ) DOM 25614 F -

<script>
var parent= document.getElementById ("container") ;
var child= document.getElementById("pl");

parent.removeChild (child) ; //MiBR<div>IF T f<p 1d="p1">.
</script>

4. HiERELBET R

JEYET 2R HTML Ar2Erb g, DLBEAME 7 M 2B, Hhln<div id="container">ff]
id = "container" it & <div>HrAE T AN B . B R E B S, T REHl— HTML
PR id\ name. CSS 5. BT AU S W EEIL obj.getAttribute()F1 obj.setAttribute() e
e, R, JavaScript SV LA 53 A8 & (7 2005 il J@ 1 . 281 T -

<script>

var parent= document.getElementById ("container")

var paragraphl = parent.childNodes[0]; /15 1 A<p> TR

var x = paragraphl.getAttribute ("class"); // x== “emph"

var y = paragraphl.class; / /ARG B 2 e JR 1Y R

[ 1B <p> T Bl class B E A "normal”

paragraphl.setAttribute ("class", "normal");
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/AR R A BB 4
paragraphl.class = "normal";
</script>

5. HEIREEHTAHAE

REHT AN, ARG HRBEAD<p>T SEAXAAR: THA<p>T1 A5 g
<div>f{I N 2. DOM it obj.innerHTML Ui il FUE ST SN, BT

<script> ‘ ‘ o

var paragraph = document.getElementById("pl");

var oldContent = paragraph.innerHTML; ‘ //RBABE L E"
paragraph.innerHIML = "HINZE"; BB E
</script>

3.3.4 window &

FE JavaScript 42, Bk T H DOM E#IVj o] HTML JUH H N2, IR ZE) o) Fi#
YERR HTML A B4 —2(5 8, Hoanyi a8 % DK/, HTTP MikS, iXL8(E Bl window
X G FH T %1% document. history. location. navigator f¥]—%& [ 75 J& MR 7 v T Vi 1) o &5
i) window X % )& 1 B 7 iR 3.7 iR

% 3.7 window MR ERBERAE

R 5751 #i R
closed WO RA KA
document HiE, EMdocumentii S, S#%%3.8
history Hig, EMhistoryXf%, £%%K3.9
innerheight i, 0ok B X e A
innerwidth Rk, & 0RO B 98 A
location i, #Eflocation¥t %, H%RK3.10
name B SR B A& D 2R
navigator HiE, #EMnavigatorii %, BHEK3.11
opener R, eI OfeE 0 s
outerheight Hik, & RAMAMEEE
outerwidth Rk, #@OmsMRREE
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gk

JRAEET5 # R
pageXOffset B B [ 224 0 PR A %o D A 1) XL
pageYOffset B IR (5 224 AT AR X T U 1) i Y
parent R, RESLE A
screen Xtscreent i) K5, Z%3%£3.12
status B R (8] B R A A
top HiE, 3R [E R IZ K S
alert() B —BoH BRI — ML S AE
close() KA AR O
confirm() R — B B SR A H LR R F L R X R A
focus() BRSNS T AED
moveBy() AR T8 1 A AT AR ME BB E R E MR R
moveTo() & AR LA B — N8 AR
open() THF DN R DS ER A C AL NE D
print() STESRTE N
prompt() BRI P TEAE
resizeTo() T i /N 3 28 5 1 5 AN v BE
scrollBy() IR E BB ERERD N
scrollTo() 3 AR BN B E AL AR

setInterval()

TR E B (LAZERD ) SR A R Bl S RiE 3K

setTimeout()

FEFRRE I 2R 5 1 BR B B B R A 5

3.8, %39, £3.10. 3.11. K312 455 H T XY window TXf 5 document (3L
£4) | history (FI%W75E) | location (URL AH3%) . navigator (WI%E2%) . screen CR/RBE) K

wHBES .
% 3.8 document WEHEM
B # R
cookie WE BOR [F] 5 24 15 30R A 25 T A Cookie
domain i, MarseRy s
JlastModified HE, SORBE B8 Sty B A )
referrer HBE, BN ET SRS K SR FIURL

title

HE, TSRS b
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3.9 nhistory ROE B E

Ja Y 75 vk i &
length HE, AR L5 R R URL SR
back() In#historyd1| 3 (K7 —NURL
forward() Jn#history 41 FH ) K —URL

# 3.10 location 3 REIEAEIMER T E

J@ 5 757 i@
host BEE R A B4 R BTURLI 3 15
hostname W BGR B ATURLI A4
href WE R [F] e #E TURL
pathname e BR [F] 4 BT URL I B 4235 4
port PE SR [ 24 ATURL A 3 F 5
protocol B0 R [ 2 HTURL A P
search P IR A AN 1] 5 FF 46 (R URL i 1 6 73
reload() BTN i SO
replace() L7 14 SRS 5 4824 1 SR

% 3.11 navigator ¥ R & HEMFTTE

RS 77 i &
appCodeName N, oA R 4
appMinorVersion R, a8 IR A
appName HE, AR 2
appVersion Rk, Ja & FRA KR
browserLanguage HE, Ml miE s
cookieEnabled FUgE, W] Yo 88 PR 45 e FH Cookielf A /R A
cpuClass Rk, WU REMICPUSS
onLine Hig, $EHRGERE LT B /RE
platform i, BATXRRARIERLT S
systemLanguage ik, BERGMERBNES
userAgent HiE, &P HURIE RS 4 fuser-agent Sk R {H
userLanguage Hik, #ERZGNARES
javaEnabled() BEEL YA 2T HJava
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BIE FPmORRERK

% 3.12 screen MRHEHABM

- - i &
availHeight N, BRBERER
availWidth Rk, WoRBrAe 96
bufferDepth T ECIR (7 1 AR Y LARr R
colorDepth N, HARB& sk g2 oh s b (i fdR i Lo Rr iR B
deviceXDPI A, R BERERARESET KT R
deviceYDPI R, R BRI A T A A
fontSmoothingEnabled R, M REESREHImR R T 73
height Rk, BoRBERE R
logicalXDPI R, SoRBEREAEDE T I7KF 77 1) (0 AU H
logical YDPI Nk, SR BEREA o] i B 7 1) (5 LR 8
logical YDPI FUE, SR AR T (2 T 1k B AR
pixelDepth R, WoRBrRE gt %
updatelnterval TR B [ R 1 T 5
width K, R a8 B 95 RE

[7R ] 3-107 XX 28 J@ 4 K 75 48T LA FL I8 I window XS, 246140 F -

<script>

var title = window.document.title ; /3B title

window.location.reload() ;

</script>

/BRI

3.3.5 HTML EH441E

F P AEAE A A% e R a7 AR — i, BB Eh T RUbR. W DR R AR
FBICE SRS« JavaScript AT AW MOZLE AP AT B040HS, 3XFR5 HTML $eFabH. F4f
W S R 38 1 4 HTML b 28 o B S0 R VR SE iR, TETA T

<tag onevent="javascript;" \>

e, i FARTEZETU B4 N# (onload H) J& BR—MERAE:

<body onload = " window.alert ("fH#EK5ER! ") ;"> <! —HifFE LRG>

<!-- HATEAE -—>
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R 3-11 ) W R HZEIZAT ARG LR E , W AT DURHX SR e 3] — AN R B, n il T -

HTML HH R L X ST LUE X, A4 DN AR SEARMA, S48
ZEnZE 3.13 iR

#*3.13 EAMHTML BH4R4E

3OoM KR S bR # O ] B fil &
BUbRE A WG & i<a>, | onclick X% 4 it
= <input>, <button>%% . oncontextmenu i R #ITIT LTk

ondblclick KA B
onmousedown SUbR AL T
onmouseenter USRS BB ISR
onmouseleave A o %
onmousemove Birgsh
onmouseover AR HB BN R L
onmouseout | RURIRE A B BB IT
onmouseup Silbs 4 BEAEAA TF
onwheel FUPRIRAEEXT 210 £ T iRah
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E3 3
E L ISP PO b 28 2 H il B fil K
BEHM A Mot E Wi<a>, onkeydown FEANREIGREILT
<input>, <button>%%, onkeypress SV R R AT
onkeyup FAN A I AL T
ISE-E Sid <img>, <input onerror FE MBSO BRE MR IN A AR R
type="image">, <object>,
<script>, <style>
<img>, <body>%% onabort Ik v e
<body >, <input onload — 7K T [T B — 1 P S RN
type="image">, <link>,
<script>, <style>%%,
BT W WG E tii<a>, onresize D EHE S T TR/
<input>, <button>%%.
<body>, <frameset> onunload FH PR H BT
B <form> onchange FHITTE M B SRR
onfocus TREUAE RO iR
oninput JCEIREUH P A
onreset FEEEN
onselect F P BT A
onsubmit PRI
B YIRS Fifi HTML JG# oncopy F P S e # A A
oncut F P BIY) 63 A 2
onpaste Va1 pTve SRty
LAY <audio>, <video> oncanplay A DATF ORI AT 5 AR
A onpause WA AR 45 et
onplay WAL AT O Rt
onprogress YT ES T B A B
onseeked F P E R E LA SRR R
onsuspend 0 BB AR H 3 o 1 e
onvolumechange [0 B BT B R A R
onended HEHGE B
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3.4 jQuery

fE HTML. CSS. JavaScript ik SEF5 H) ELERPUARHERS, & [ IR e AT AT H 2RI R % P
IAESRPE B T, HATER LTS 7 S i E S 2 — Bt /2 jQuery. jQuery KA T 2006 4 1 H, f
A jQuery RESE V7 {EHALEE HTML, WA F4F, SCILAhE R, I H 54 Pt Ajax &2
H. fEHEAHET 10000 sl e 2 Mk, FiEd SS%EMH jQuery. H—HA)iE K45 jQuery:
Al AT R R A S JavaScript 065

3.4.1 {£H jQuery
jQuery f&—/Mli JavaScript %/ Ui, 4IRS BEBEAE— AN U . jQuery A LA T BIAP

* E4iRAIR: compressed, HTIE &AM, Li*mingjs @44, HCWI jquery-1.11.2.min js.
® IEWRANNK: uncompressed, FFUIEFIIR, Ll*js 4, G jquery-1.11.2js.

A A KA TE AT Ee 2R, R EGERA RS E . RSB E I
KL IR RATAR, AET0H SEBRIZAT o 2 T 5 94 5 S8 Rt A i 8¢ 1 466 P s 4 A A Rl

TFRE T AE#AE HTML Y530 5| Internet b€ jQuery PEREHE, LHhdn:
<script src=" http://apps.bdimg.com/libs/jquery/1.6.4/jquery.min.js"></script>

$215: 1%/ Internet L &9 jQuery &, M RAKE THEIAWEZ AAIFL, B Internet
L #gix 2k jQuery EARM T CDN Anik, @HEE P4 T HX LA EILT
BRIFZAE T35tk ERH,

7t JavaScript i jQuery LLANF IEAHE L R S2EN .

$ (selector) .action ()

Horh S TERFS S 9131 jQuery E; selector B RS, FIKIIL TUIARICTEE: action B
F7 0, BRI (R TE BT OB
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7R 3-121 T2 — B jQuery SEELBUEFEGR. Eon T RE 7= B4R -

<html>

<head>

<!-- jQuery 5|f -->

<script type="text/javascript"
src="http://apps.bdimg.com/libs/jquery/1.6.4/jquery.min.js"> </script>
</head>

<body>
<p id="message"> Click the button to hide me. </p>

<!-- jQuery MM -->
<button type="button" onclick=" $('p').toggle();">Toggle the message</button>

</body>
</html>

AH| b <button>Fr % (1 b H B P onclick FEI T jQuery, XK IEAHEEZE: &G
<p>h5iE, FHXTHBET toggle(#AE. toggle()& — XU HMATRE BN BIRFIMIITH . AFEW
Pl FER jQuery IERRBEAIT A .

34.2 kiFdH

jQuery HHIEFARMMES S CSS PHEEFERARML, (HRRR T Hbrid 4. id FATESE,
jQuery HIEFARHINREEFE, W RIFICHIFFERIERATIESE . RIEFRCARR T 3R
HAr BHEATIERE . MA TR N EBATIERES. K 3.14 51 T %A jQuery .

# 3.14 HFA®Y jQuery i£#E5E

# T EC
$("*") T CE
$(this) EHU R S M ATHTML T %
$("div.container") HEHUFT A class A containerff <div>7T %
$("div#one") IEHUFT A id A oneff1<div>TT %
$("div:last") WEHUR S — N <div>TT %
$("table tr:first") AR 1 <table>TC R (38 1 P <tr>T0 H
$("ul li:first-child") RN <uTTERM B IN<>TE
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S
Bl F R
$("[src]") MU sre /R MERI TCHE
$("div[title='mainFrame']") TEHL T A titleJ& 14 {25 F mainFrame ) <div> 70 %
$(":text") FEELFT A I 84T SCACHE
$("p:visible") EEUTA AT W <p>Te
$("td:0dd") HEHA AL B i <td>TT
$(":enabled") WA TR ITE
$(document) pa=yiEd
$("p:contains(‘“E#1—)") ERFANEREE “BY—" FRMA<p>FE
$(“:empty”) TERUITE WA N2 IR
343 1A

jQuery ZERHEVEF AT A (action) AERENE, HWEIFRENSE. ®E CSS H#X.
S 5E AN AR . jQuery BN, AN X AT AT ABI R HT -

1. WRICATIRE

A G R P B H AR VE R R I BB R WA AREYE, 7E jQuery HARC AR ED
PAF LR L.

o text(): WEBRMFFCHHXEAR.

* html(): REBREIFRCHE HTML N 2.

o val(): WEBURFIRPEHHHE P EWASEE.

* _attr("attr_name"): W EBOR[EFRIC )RR M.

® _css("property name"): % EBUR[FIFRICHIHE CSS B

(74 3-131

<script>

var x = $("p:last").text(); [*EREE M <p> AR A*/
$ ("input#username") .val ("your name here"); /*BRE id A"username"EHHH value*/

var z = $("#container").attr ("width") /*EE id A" container" MIAREHI"width " Bit*/
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jQuery HIRAMT A — A PR R 730 HIAIRE. FTUAT A ER AW TR R RfE
BRI, IFAE AT BAAAT b (IR BIE IR B B8 RSB R, JFR#E NZIC R B EsE
ABJE— A BHHEIBET N

2. FRIZHE S MR
X XA HEAT BT 5 B AR AT AR

.append(): ESFRICHIERE I MEAIRIL.
.prepend(): FESLTCH IR AT B /AR L.
after(): FHR TR K G AR

Jbefore(): ERILR ZATHHAIRIC.

remove(): MIERFRIC, FRMEREHFTH THRIC.
empty(): EEIFICHE, EARMBRIRICAS .

k- X FRabRIg, 53R % 2Ll i JavaScript (] document.createElement()pf £ bR, SRJEIHE
q ﬂtiﬁ@ﬂZ*?ﬁAﬂ’ﬁ*ﬁﬂ* i

3. EEf4e R

JQuery B3 T X HTML e ¥ iy I Ab B, R4 A HBE € SO — A jQuery 174 - jQuery
lﬁE\Z HTML F - HIREATER W T :
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et EVENT /& HTML #4529k “on” FHEMAZ T, X+ HTML /) “onclick” 5
, jQuery MR HIFAAT R IE “click” o F35F, jQuery 17— AR 1 HE 48 (document).ready(),
R ma 3 SCRY B4 3 . sl F .

<script>

$ (document) . readyfunction () { [ /R SRS SE RO (S b
alert ("ICRYEEIIME ") ;
P

$("a") .mouseleave (function () { / I W<a>PRig# Il onmouseleave HIZHHALEE
alert ("RIRELEF<a>tric! ") ;

1)

</script>

# F ) HTML S84 AN jQuery 178, AFRATLAZH R 3.13, BRAAFSIH .
4. tRiciBA
5/ JavaScript i/} DOM # [ — R ZUAHAS A7 B (1) e 5L (nextSibling. parentNode %, %

% 3.6) 2L, jQuery tARME T — R HIXE RS T 8 AL T B JEAT RIS 8 A 4T A, HAw K
Fricis AT A 3.15 Fias.

< 3.15 jQuery EHBMRICIEAITA

i3, & [ fE Tk & (A i
parent() RICH siblings RS
parents HEMES next() BEEN T %
parentsUntil() AT BN TR Z IR BT Lo nextall() JEHM RS

TLHE

children() HETLRES nextUntil() AT WIS TCE P (Al BT Lo T3
find() FERES prev() B EHRER— K
first() EEPHBINTHR prevall() AT Y LB e &
last() EEPIEREINITE prevUntil() AT WA TTE ] BT A S o e

L7 3-141 #rici a7 A HAEE =61 Qi F -

<script>
var top = $("#mainFrame").parent (); /* RIS TCE*/

/*FBN id = mainFrame MRS EI<body>brE 4P IIFTE mainFrame MAHAEY fix/
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5. jQuery 4%
B T % HTML. CSS. JavaScript AHGAT AR F 5%, jQuery iEIEHE T —LLH] JavaScript
SCIAE R B B AT R, IR BT .

hide().show(): Baik. BoRiiE.

toggle(): 7EJLE 1 hide()'5 show(RZA&Z A P #k .

fadeln()/.fadeOut(): ¥K#E. RHAR.

fadeToggle(): 7E fadeIn()Fl fadeOut(VR 752 [H] 7).

fadeTo(speed,opacity,callback): ¥ k45 EHIANEHEL . HH, speed AT LAHUE N slow.

fast BREEFS; opacity {1 T 0 5 1 Z1); callback &l 1 ¢ B it B [ 1 1) o8

slideDown()/.slideUp(): [a] FHEFBNHBL. ) L1 Bl EadER .

* slideToggle(): 7E slideDown()fll slideUp(JiRZZ A V).

* animate({params},speed,callback): 5 XEEME. HH, params AT LUZEE CSS &
.

® stop(): 1 1L .

(7451 3-151 jQuery HFRU 7 BIAHS L T«
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BXET Ik, TFRECEREMIEEERERNSIETEEET .

HMNAENFELEWT.

* EEAEME, EECLRBEBARZHN Web Z / 5mfliS, HER T EEH Web
BRI .

* HTML % FFR%E R R BN A -

* f£ HTML Hk A CSS. JavaScript & jQuery %% /" i [ .

* CSS MEAIEYL. CSS+DIV TUHE i /BT

® JavaScript FIZEATE.

* DOM W I S HAH KR A o

® JavaScript 4iFEH H F 9% % 4 window. location. navigator. history. screen %N .

® HTML S0 J AL 2

* jQuery MRS REAIEE.

* jQuery FE MILFEARIIAE.

* {§H jQuery FLE R GR. WM HTML F. JFEFE KT HEEE.
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F4E

& ORM

H

B FE (Database) JEicMEIRGHRALN., FFEMEHBIRNCHE. SRFEEALEH
FRARL. HABIURL. RASHFRRERRERRANL T, REATRATIFORR A
EHMEERARTFB. 7£ Web NAIH, BUREFRMFSEEEZNME, LT KRR GG ik
e B AT S B . AT LR 2] Web A FT L BAR AR, FENEFWT.

o FUEEMBES: THBIEENEHAREN Web JF AT EIRER MM, 9 WK H
RIFREIERE, ¥R E-R BT HIEFERE R T EMRE.

o XARBIEFEmME: EEF MM SQL iERJ Select. Insert, Delete. Update, F{#/] Python
BEAT R R B PE A2 -

* ORM %if2: %4% ORM WM& K4FAl, T f# Python H/) ORM 41,

4.1 FEREHR

RO HE PEA 5 7T LR T A R EOE A B M RBE A R, (Bl TR ARBIB AR S
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Web JFARH B EHAL, A5 %l e U8 E-R B, {3 SQL 5% ORM BEAT A8 HLf 5%
R E ARG

411 Web FAHBIBEERE

FEfTIN R GEAR B AT B A3 0. ERAUE S, Web RGEABIS. BE RS —TF
HOH AR, B TREMMNIL AMERIACE., B ol sl 0 D Re Al S Bl R

o g b, BRI H RS WA PSR, SORPIRASARE S B AT R
AR b, R SRR AR eh Hdis e SR O S

BR®IE b, RPN ORGP0 ARG A0 e R A B
BRINED, KRCET . P TUHRIE t B8 PR AT R 5 I A RAT .

W 3l 2R e e — AR = 25, R M RATER o h =2 &/ i)z (HTML,
CSS. JavaScript) « 45882 (Python)  H Vi Z (Python) . 72/ iz HENRS
FHP, B8 ZE IR mIERS, BRI 2R 52 R R, BdRViRZE
BABARFEITALIE . Web REH =22 M WM 4.1 s,

AR

BARES BEREE (@A)
8
I my& | WebBEH 1
| g
®2E
I REBRER sz
mag
FRA I u MEELSER (IBVE)

| T
i narweis | BEE

BEFEEA ' ——————————

H41 Web ZAAt)=ERH

ME 4.1 AT UAE A0 b A W it R S5, T 4.1 RN &5 Y T MBI FEAR G/ 3
N REIMAE, XHMbII% BT IBSWT.
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$4E HIEER ORM

FP: B % SR (Web JSES) U5 il Wk, 3N 553848 = A0 Vs ) J= 18] #23k
13 HH 55 o

Tk S RIFRITA = B3R T A REF, 5500 PEAR X 0 o R Fa 5 PR AR Y
HL. B v A TR S

BORPEE A GBI HEE R RS (DBMS) X R EATHY ML E, BmEIEE
PEREM T, PERECGHE . HOEAG. BIRIRESE.

HIE AT I, AR RS TR i, AR B AR (B-R D AT A B Vi ) AR
(SQL 3 ORM) [HJfES].

£ Web ZAGBETHI1, RATTE W 5 2255 I8 W) B e OB 2 L. B0 PRI B AR e — A
TFRNRRIRGRERE . Pl B, PEREEOR. SRBFAENSE, vl 2% K i 7 i (s
Wo X 27T ELBCH WA B E T .

PostgreSQL: A#HT 1986 E/IE LT AR E, BERER BSD-KAEVFATUE B &RAT.
PostgreSQL 451 i T SQL-2/SQL-92 F1 SQL-3/SQL-99, &fufE 7 JL A Lix+FE
BB RR SRR, ‘1P KA FEIRRAER B EHARE . HEELIEE
B TR EA I —2e i b B0

MySQL: A Hi%i it MySQL AB A al JF R M FFIREAEZE, H AT~ Oracle i FHIAH], 2
—MRE, L. LR SQL B FERS A, 17E Web JFARSUSRELER W, "L
Gy ST RE BT T 4K O B LR AU B T B B T RN LU, TR ETETT
R B ) RN 75 5 H OB, AR A SRR EEBCR TR .

Oracle: fERKIHLCREE L. T35 R EHEZE . Oracle LLHARGR%L
Bk MER, W T &6, 85, BUFSERRIHE Y. XLFRARIER
GHAE REFHRE. HBTRME B 5T, —M/ANIH B D IES Oracle.

MS SQL Server: R AAMMIRNEIEE . HEBAKI R 5, 3 R5E 2 EdE
PEEHEINEM . %, 7 H 5 Windows 5625, AT LLFIH Windows I % Thfik,
Pl n s BB R 2 A Office IR B . HAE Windows -5 T 2RI TF X REE
FE, B2 M Linux “F&RA.

SQLite: SQLite &—/MEREK . BV E MR ARBEIE, X SQL 92 H K/ Dk
Sl Era SR EA RN, SQLite A2 C/S #EaX IS 2 , & 2 3HFE P B e 5 | 4,
Rl S AN FAAE SR PR 725 P m A IR 25 2% o | T ILR B4 %% £, SQLite 6 A THRA % %
SR AT REEIRIE & o
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412 XEBIREEER

HHE ML (Database Modeling) 48 FH—N43 52 I N HI ARSI IE Bt PR, ST 30
RN RE, 2 G A BB, W2 RN @K RIS R Or %M
RTT, U Web RAERINFETRE, KRR REGEH LT PP Ek.

* Bl E-R B HiE— A OBRBLSE T 5 S04 2 [RIBRR AR .
* XARBI: K EREHEBAXRRRE, HENFIRE, BLER. IMEFLFANR,

1. ®RITE-RE

E-R &, B5{k-2X%& (Entity-Relationship) &, j& P.P.S.Chen T 1976 4%t 44 245 77
2, mFIERsEH, 3T HENE, 2 HTHREESMEN K%, ER BEZUT
3 Mt SRS R .

o Stk FUAEMEY. F4. MES, ARG, Zif, RIEE. TH5%.

o SRR I THRSLAARREE, AT UAZ AR, BRI 4T
fEHESE

* KAR: RMPNEHEZAERFERIRR.

&t B-R EIRUR B M R G B SCAM #SEAR Z [ R AT . E-R EPHAE
& (BB A S AL EARB) HIKRAB AT 3 K.

o —Xf—KR: LKA MEE—ANEBZRELHAE LA B FEHl 52 KE: %A B
FUER—DEBIEL LG —ANLE A PEFlEZKEK. AN —XRZAEAS
BHE. LREETE. X —XREERBEFHEEH1: 1,

o XERKR: T A MAEREHATLUARNS, —ANBHEALAE B LB 5Z KB M
4k B FUERSEHI R Z NGk A 1sEhleBt. MK —XN 2 X REHEHRHR 5%
A NGWAITFRE. —XNEXRREER BPHICAH 1 N

o ZXEKR: L A KMER LB LIS LA B PHAEEZALEICE; MLk B
PR —ANEPIEAT S5 A FRERS LRI, BB EZRACHEL
AP, FESRES. XL XREER EPHIEAH M N.

7F E-R BEh, 8% H TR se ik, Fse kR B 5 pE
R ER, B42 R —DERRER E-R BRH.

For Rk, RS
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B 42 F#&KA%Y ER BT

B 42 FREXT 4 ML 3 ANRR, SRREE “CZIN” “RIET “EAE” EAEIRT .
SRR EAN BRI 4.2 i B B R BTn . 3 NSRRI IRAE 522 8§ — X AR
F (BEERAAF—AZME—TRE, HE— N RETURZNZMEED ;. RESEEZ
BMENZIERER EMRETUEZANEEYEY, §MEETUEREZITRE) » 45
FHIER—XN—AZERR (BANFEENER I BEME— KA .

2.

KRR

FESERR T BAR TR E-R BB, BT DLBHT R R RK BB T . K E-R B#T
PR R R ARG TN T A BT .

yEEGERY, Ban MySQL. SQL Server. Oracle. PostgreSQL %5 . P k& Fh & FE X ¥¢
MIZRAE A AE, Bl FHEEYBEE R AT e kR .

BEAN LA —ANEIRR, BLERBEER D ZRFHF, 8T e RN
HAERA,

MNFHE 11 RERPBEANR, ABNREEM R EES.

XF1INRKRBFEANR, 7£NRPBRI—AMESY, %55 1 R FEHKEK.
SHFMINKR, ER—MEMARRRZKR, ERRFHBANRE AR
B HE AR, MNHEERHTRMANR, XEHNEEFRRERT.

Wi BRI, ALK 4.2 PSR RO BRI R R K. B —HAERT 5
MR: 4 NEERRA 1 PNREAR. BIEEHEFE R PostgreSQL, NE#HEHRE X NK 4.1, R
42, £ 43, £44, 45,
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FT41 REN—FE
= course x W 1EH TE XSEAA R
LIS eSSt 5l 4R Ve Bttt
id INT PK HE—hRiR
title TEXT NOT NULL WA
period INT Index =4Iy
description TEXT PR
F42 REX—ZI
* teacher x®MmM1EH A I
544 &3] 5| AR (BEED &z
id INT PK ME—FRiR
name TEXT NOT NULL 2
gender BOOL Index 5
True: 5%
False: %«
address TEXT ik
course_id INT FK: course.id HF1: NRRFTERMKS
Fz43 REX—FE
* student x M1 A SE XAk A
5144 i) %5, AR YER Bk
student_id INT PK 25, ME—RR
name TEXT NOT NULL 4
age INT Index RS
parent TEXT FK
Fa4 N—5HEAE
* card x mE A SE XAk AR
54 i) %ol AR YEF &
student_id INT PK 5, ME—FRIR
startFrom TIMESTAMP EMEE. AFEEH
endTo TIMESTAMP AR A UL H
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x £ enroll x W EH SRR A B
LIRS i ol 4R PR B ik
student_id INT PK, FK: studentstudent id | 444N
course_id INT PK, FK: course_id PR ARIN

FEUA ERGE X, 3 LR N A%E B R RMIRIE Tk

® 3K student FI5R card L W EAAF 358 (HD student id) SEBLT 111 KR,

® % teacher "l i ¥ B A course id SEEL T S5 URFERI 1 0 N K &R.

* Kenroll SKHLT “#4” H “BE” FIM I N KR,

BN RBHIE IR EEE, XHRR 41K 4.5 PR, R ARBRINT.

* Index: RF|, RXTEIEER D —FISZ I KEHATHF K —Fh 4. X% B E R4

HF BN INE S| v B E S SQL BRI RE.
® Constraint: ZVH, EXFIEIEERZEMRE . 5 WHKLARA E8. s, 625, ME—%%,
® PK: T8 (primary key) , ME—#Ril—%&idx, ARFAZ . ERKBEEIEEH T

1RG5,

* FK: #Mg (foreignkey) , &5 —NRMEHE, RARKKKXR, ATLURTFE,
®* NOTNULL: AR, BARFIIENS.

42 REHBUEEHRE

Web $4f8 BT K KSR BRI H #-F0 SQL #EH), AR IH# T FK SQL #. M. .

EA), F7S Python IHUE FEgRFE /5

4.2.1

=M SQL iEf

SQL 33 &FF S Structured Query Language, BIZ5HMLE MBS, XiES T 1986 45T
EEEFKrHES (ANSD BRI R R R BEE PRMETE 5, HJ5 ANSI XGHAT T & T IRE T,

EESZERNES M ERSHRRERM. SQL HELT 6 KN AL K.
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& (DDL) : fil@. MBRELMATES, 194 Create. Drop.
o HIRIEHIES (DCL) « Ay 5E SEHE V) 6] B AS A PR TT S BRI 15 /), 404% Grant. Revoke.
7 (DQL) : & XMEHERP AW COH IR, Hl Select.
* HEBIFES (DML) : & SCHEHRRPRIBIRHITE. M. S, 05 Insert,
Delete. Update.
o HEMHIET (TPL): HIRIEL 4 SQL BRI EE — Bt 2 HEH], Hl Commit,

Rollback.
o JREHEHIES (CCL) : & XN B H 2 &Kl kAT EATHE S 777 &5 Cursor #3%
HIER]

7ELL | 6 2KiEA)+, DDL A1 DCL & ¥ 8 B 5 H A iiER); CCL 2R FEfF i i
TrRETERTRE, FrUAAY E SR AL 3 8554,

1. InsertiEf)
Insert & A T M EER P HEALEE, HiEEA:

INSERT INTO table name (FI%&1, ¥l&2,...)
VALUES (fH1, fH2,....)

WR Insert WHA)FHIFIAFI SR E X FHALEMF, MATUEBAE. xR 4.1
e S “WRAE” R, FEHPHEABIEK SQL Bl

INSERT INTO course(id, title, period, description)
VALUES (1, 'GUF#ER, 320, '@HRLEGER, BU-F4¥")

INSERU; INTO course I
VALUES (1, '@¥#HRl', 320, 'SFRFEMER, BN—FH¥")

INSERT INTO course (period, description,id, title)
VALUES (320, '@FAFEWBIR, BW—FE4%¥3", 1, '@FEE)

bk 3 FEARHBRTEMA. B 1 FERIEMEERE; B2 FEAEKRTIHL; B
3 SRBAIERE T 04 MG, A AR BNt ZEAUE] . 40 2RAE Insert 6] AR BIIE S M8 AR
FRE U BA TR EBOAE,  HHE AR L3 B 0 BOAE Null:

INSERT INTO course(id, title, period)
VALUES (1, 'F%8%¥',380,)

3R Insert i&H) 440 T % description ZI IR, TEFTHEA KL R IXFIR 4 E A Nullo
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FE: SQLIEAAGH AR FRK S KB, ¥4 INSERT INTO, DELETE %,

2. Delete iEH)
Delete & T WEHE R H IR EA 1T, HiEER:

DELETE FROM table name

WHERE #fF&iA

% SCA HER table_name *@fﬁ?ﬁ&%ﬁi@iﬁﬁ (BR&AFRIENLE R A True) KD, 5
PrRIE R BRAERFAIRAE R, WA SQL & FRIEA WK 4.6 Fim.

T4.6 HR SQL FHBRIEF

B E F # R &} Xt Fcourse ¥ 245

= ST title="TEi 5402

< AEF period <> 320

> AT period > 300

< NF period < 400

>= AFET period >= 280

<= MFEF period <= 380

Between FEPIA B (7] period between 200 and 400

Like BRI T AT IR 2T “R%” AFFLHRE, flin “REEL”

CREIGE” %,

title like 'A% %'

In REEESD title in (‘G HFFEIEAL, R ETGE', WDELS)

ISNULL IR A description IS NULL

AND ¥, ATEEZ/EMRER IR K F300, JFHAMRPH “WBEWR” FRHIDR
period >300 and description like "%/ &%

OR ®, ATFEREZ M EMERER Ihitlehy “LERSE” B “HBEIERL” (FIURER
title ="LoEH 2" or title = "HL G FERLY

N Z &MRIEAXR, MR AND fl OR BEAEFRF R I HEUN AR ST : AND 285 10
EFET OR, RBISGiEZS AND Fiz% OR. IR FEIREANLBIZMEHIAT, WATLUE- /N
5 RN EJEINF. DELETE & WHERE 444261k 2 (1 N FH 2445 a0 F
[/ 1d A 1 B

DELETE FROM course

WHERE id = 1
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/ /MR B LA E S TS B2 AN 200 (AR, EIRTBRZE KT 600 R
DELETE FROM course
WHERE title like '&¥f%%' AND period < 200 or period > 600

/I A s TSk AN T 200 BT 600 HIUER
DELETE FROM course
WHERE title like '&¥f%%' AND (period < 200 or period > 600)

3. Update i&4)
Update &7 H TE SR AR WP EHE, HAiBEN:

UPDATE table name
SET §i% 1 = ¥fH, Fl%2 = HiE, 5143 = Hifd.
WHERE £{FRIAH

1% SCh ¥ table_name BT A i 2 & AFRIE A D RINFR B SR E BT E. Pt
FIEANCBIEL 4.6 HEL, XT3 4.3 52 XK student F NV update A )il T -
[ IR ERER TN 18

UPDATE student SET age = 18

/ /%A parent b NULL M4 —, I H parent WEA" A"
UPDATE student

SET age = age + 1, parent = "X

WHERE parent IS NULL

4. Selecd iEf]
Select T MEHE LR I BCEYE, & SQL rh ¥ HiEA], Bk T:

SELETE [distinct|top] ¥4 1, 34 2.

FROM table name

[WHERE &{FRER]

[GROUP BY 447l

[HAVING ZMASERAFRIER]

]

[ORDER BY 44 1 [ASC|DESC], %4 2[ASC|DESC]..]

Kb ES N AR RS E . EEPRE 1 ATHTREE RS R REREIRS: "]
DLEAFIH A S4, W LUERAES “*” ZREIFTEF. 1a & op T4 ERE
(B KATHG distinet T8 FUE R 535 i HERR R . WHERE £ FREAX I HER
UPDATE/DELETE & AAHR . % T3 4.1 & M course AT
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[ /B course PIIFTHILFIIHTA T
SELECT * FROM course

//ERFTARE, I B ER e

SELECT distinct period FROM course

/ (BEWTREERT 200 HIERER, B&IR[ 10 MR
SELECT top 10 * FROM course
WHERE period > 200

GROUP BY H X4 #4740 40 LME-FIC S35 HAVING & GROUP BY [ nl 3, M
TR R RATIRE. IR EIRGEHC R AR WHEESP Y ESS. .
/1G5 BT R TR S (BT CRAE— )

SELECT AVG (period)
FROM course

/ /RS period AT, GOt RINIERFENMEG I HRRFERREAMCRT 3 ivRet
SELECT period, COUNT (*)

FROM course

GROUP BY period

HAVING count(*) > 3

#1I5: GROUP BY & 4] T AR BT 45 € $ A5 3t 47440,

B ) AVG(period)s COUNT(*)j& SQL MV v SRR AR B . 5 H I SREE B & 4.7
Fi7so

F47 FHHSQLREEY

b3 fi &
COUNT(*) Givhid kA
AVG(column) VIS P8 ME
MAX(column) A (KA
MIN(column) IS 1 e ME
VAR(column) TWH S %
FIRST(column) I [F] 351 ) 25 1 AMEL
LAST(column) R [AIEA1 ) B fe 1 4ME

ORDER BY I F#i# 52 i [B145 R ) i RHFEA B LAV KR, ASC I T4 %E M/ EIK
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HEF) (ASC RERIAE) , DESC HFHeE M KBNS . Bt

[/ EAFHRE ISR 1d B
SELECT *

FROM course

ORDER BY id desc

5. ZREHEH Select i5H)

FA AN RGBS AEARR KRS, FTUBRZRELTHISENER, TREFE
M EE 2 R P EHEE, X EA FROM FiEfa) | A JOIN et FiE: L%, JOIN
AHIHIETE A -

SELECT %% 1, 5% 2...

FROM table namel JOIN table name2 ON MEBiffEHiAR
WHERE ..

B WA RIE B LM RIEEEF AR, PRI F#R AT ULk A T SELECT. WHERE.
ORDER BY %6 Ti&f]. JOIN KEFAGHLMAER, 11k 4.8 fin.

% 4.8 JOIN R %

X @ E % X
INNER JOIN B R i R BRI R
LEFT JOIN FEINNER JOIN R [Eig & f5ERE |-, IR[EIFTA 22 R AR POER B D R
RIGHT JOIN FEINNER JOIN & [Alic sk kRt b, IR EIHTH A R A ERE 0%
FULL JOIN iR [FIINNER JOIN, LEFT JOIN, RIGHT JOIN%: {144

BHAR—/> JOIN X8 7 HAEEEM AR, EATLLRINEHZ A JOIN X7 LA R ERE LA
REEE, WTRAI~K 45 FOEGREETERER, 2B6WT:

/ BB KETGE" MHEIT

SELECT teacher.*

FROM teacher INNER JOIN course on teacher.course id = course.id
WHERE teacher.gender = True

/1 EVIFTHA 18 B H# LR IRE

SELECT distinct course.title

FROM course INNER JOIN enroll ON course.id = enroll.course id
INNER JOIN student ON enroll.student id = student.student id

WHERE student.age = 18
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AR BIER T — IRIEBRERMBROER S, HPAH T8 % INNER JOIN,
INNER JOIN &5 7 F () —Ff JOIN 282, L8 Sk FIREUAH AN R i & ) e B A0 IE B %
HAthmT FH Y JOIN 28B4 4.8 Fis.

6. EFZEHIER

SQL " & HliE A AR (R 4 DML BRI R T A 1T R 8 LUE R, MU ZLLUR
FHRPITHIZ KB —EE — &KW, 8% Undo Z BIRINIESR]. FH4ER SQL ¥ —
“1 DML &R T R 73T 7 R v

EE: RIFXAPATRIBE—WEO T, BATAEFEGHIAITRYG, B LHHEEA
AT,

FEEREARTUT 3 FATFEINIER.

* BEGIN TRANSACTION: JAz—/¥i#4%, EHEMFIAEEAHEEN MR FHS
%, HZ|F ROLLBACK 5% COMMIT #4447 .

* ROLLBACK: [EREHS, ZHCUFTHSE, HEUE (Undo) EARRFSEHELIATRI)
MG

* COMMIT: #&3LH55, HATHFIERX TR, H DML & A S i i 58 37 IE R AE

422 SLHEY%: £ Python A SQL

AR SQL trE4 — T HIEFEES, HRE Python. Java. CHEEIE =B IEHEE E
TEEE N IE E MBI ES %, ZE A e SQL EE T HREEMTERME. FTLL,
Python FHAEA R EHE E T ESIAARBEIRER, W FAEEER Python BN 4.9 Fi7R.

4.9 HREIEESIEA Python &

O E Pythonfd,
MySQL MySQLdb
SQLite SQLite3
Oracle cx_Oracle
PostgreSQL PsyCopg2 & PyPgSQLEPyGreSQL
MS SQL Server pymssgl
Excel pyExcelerator
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AR BERN S 2 5| () Python B ANIR], {ETA Python (4 5 | A8  <F DB-API B,
RV AR 5| FHE 5 5 5 R AR VA KR A 2, Python dis PEGR 2 1 P BRI F .

5|\ Python 5|%45: tbn import PsyCopg i)l T4 PostgreSQL #/E vk % .
HEREHERE: 5% connect FEIERYEEWEE, WHEAELSRPHERAL
PEPERD TP Mk, 3w BAREEA . BARPER P AESSE. AT SQLite F1 Excel 55 3CfF
Bl e, ADBRhF B U4 .

IREUEbR: 7F DB-API ¥IYE, JibR Ccursor) H THUAT SQL 4 I H A5 2 i 1 (K155
e

AT SQL % ¥ SQL fr AL LWbR AT, FFMRHTIR Bl 45 5 . AP BT DAL kAT
AR F . FE3AT DML 2K/ SQL A, BIRFES %4 Ashashli$ss, #£—
RIBRAETE R G, 7T LASRAC B EIE 4 T $ 55«

KPAFbR: S8R SQL R AE 5 K AWbR o

e AR EEERE: M Python 28/ it FVECHE FE R 25 48 3% 3% .

[ 7= 4-1) FifisE < SQLite3 13 /F SQLite $¥8 FE 1) 4CHS :

import sqlite3 #5| N\ sQLite3
conn = sqlite3.connect ('test.db") HTFFEIREECH test.db
IR RRT R

cur = conn.cursor ()

TR soL iE)

IR

cur.execute ("CREATE TABLE demo (num int,str varchar(20)):")
HEA R

cur.execute ("INSERT INTO demo VALUES (%d, '%s')" % (1, 'aaa'))
cur.execute ("INSERT INTO demo VALUES (%d, '%s')" % (2, 'bbb'))
cur.execute ("INSERT INTO demo VALUES (%d, '%s')"™ % (3, 'ccc'))

FEH—RIEK
cur.execute ("UPDATE demo SET str='%s' WHERE num = %d" % ('ddd', 3))

##H

cur.execute ("SELECT * FROM demo;")
rows = cur.fetchall ()
print "number of records: ", len(rows)
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 AGIP R TR BRSO SRR R BERERR R — RIRAE.
KIS R dbpy, BATRRMNT: ; :

i1 T BT Python #4251 38 <7 DB-API [T & #2 1, Fr LIX BN FRE 7R SAEORE 2 1 4
FEARRS, iE AT BAT R,

_.3 ORM #z#2

PR T H A SQL B ABRAEX REEE, Python HH 53 —Fi 5 R REUR AEAT RS H I BEA R
ORM. Ai441 ORM %2 F1 Python Hff] ORM 14,

4.3.1 ORM it £4li

ORM (Object-Relational Mapping, %5 RM ) KI1E & 7E K Z8 B B4 P AL 455 A xd
R A — AN, SXAETER B e SRR R PR B N, AT E T LA 4 SQL ERITR
1, AHERERE R EER . BT 1 ORM A% 3 AR S : BAHIA.
CRUD #AEMS AL .
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1. BREHEAR

T 0 S WA TRE RS A TR ) (Al 4. Z8& . B3 mosEmt B RBTIRM, MXER
B P N B2 B R A B R R TR K, PIEBIRFAE R ZE XA, ORM ik B HL iR 7§
MR ARBERER. SMHEIEESEAE HCHK ORM F, i Java ff) Hibernate, iBATIS; CHX
Grove. LINQ; Python ) SQLAlchemy %, FifiX4% ORM FEHRLIUF AT 3 /MBS ] B .

o HUEARIBG: BEIRENRBMS HEES B NRE . FARRRMG R T B
PEFRF| (Column) KA [qJfEiE = RAHEIMIAE. thim SQLAIchemy HFEXT —&
HIBHERRY (Smalllnteger. Float. Time 25) FTxf B ¥¥E FE b K7 .

o K. BEIERE X AREIES BHME, X, FHERPHE—FKiIdFEHATLL
WU A— NRIEES B INR . BEABIERN E XA S EFMNLEHRT EAR—FF,
BT AR BT R 5 3 ok i B SO AR S SO 7 R 2K 5« 7E SQLAIchemy I & &
it e X4k A& B declarative base()i [B] )28 78 Sk STER 2K i i

o SRRBLSF: KEE PR T AN REBRFE A RIEE S PR TR 5 AKX RE
¥, 7 SQLAlchemy A if i 7F $4fi % 25 52 X relationship()F- B, {#7F & & GetbHa e 5
WRZMMEEXR.

2. CRUD #1E

CRUD f2 %50 FE AL BRI 48 i ( Create)  BE2HX (Retrieve, EH 3 EIEERE) « B (Update)
FMIBE (Delete) JLANHIAME FRM S, 7 SQL Hiliid Insert. Select. Update. Delete JUFF
BEASEHL CRUD. fMiHF ORM X FF K& FF#k T SQL, FTLAFTH K ORM EELZRME B Ci—
% CRUD S &.

KEBES BT RIRME insert. update. delete. query 25K %3 CRUD, Higf
beginTransaction. commit. rollback 25 pR¥ B H4S, LI RE WA XL RN, ORM H3Ih
T FHIERAE

o CRX e A SQL 1EA]

o EI O T | B ROE S B T

o KRR FE IR R 45 D A ORM RS R R FE i AKX £ .

3. EFEML

o T HE BB LLBFE, FrUAKZ % ORM JREEBHE RF MMM TIRE, BREARNS
FEARALRE I T .
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o B FE 2 ) B I O LA B T R AE AR, DME 2 S5 TR B Bl I S

o 7EEIE T E A W4 BN A BT EIRER select #1E, MARAE ORM i 2T
B A v HHE

4. Aft4fEH ORM

fE2£>] T ORM IREAJRFE 5, FRA1845 ORM IS .

o [WJFREBEM T BARERMAT, I RELANE SQL IBERTAE, M TIFRME.
* ETEIRETE. thTFEMEIEER SQL ExAMMzEM, BriliT SQL HI%EE Vil
JE A S S K A ) O A S KRR I 1) A X SQL £ . 1T ORM $244 T #HSZF SQL
fIH T, ORM 5|8 AL BN RIBE 2 R R 225+, i LAOE RS B4 7 i e 20 58 5 A
o N ASEAFIUASEBORAT I AT LAYR i 200 R A B8R

4.3.2 Python ORM FEN43

ORM 7ETT K& B o 2 [ T — /MR el =, HEECR b % 88 T Python i)
MR, XHBERR T A FEEE B ZE e, SETT A T DA T (s A K 2 o
FRORcHE T EL AT LA T o 5 P R e

Python H1$2fft ORM SCHFHIAMFAIRE, BRI A SR A X5, (B H00E e A
R R R AR R . DN L35 44 9 Python ¥4 R F ORM HEZRAT 44N F .

® SQLAlchemy: j& Python "1 s (¥ ORM HEZE, BEPHFISCRYERRER . KL 4 Python
Web HEZZ N HARA R 7 (RS2 HF, REWS AT K 2 BN H & - SQLAIchemy #A 4 /& Python
F5L 11 ORM #rdf.

® Django ORM: j& Python 57 K 44 5 5 ) Django Web HEZZHH 1) ORM £ K. Django
e MNKIMARIHESRE, IXAERH R IEH KKK, HAh Python Web HESE AT LA & 5 #t
ORM, {H7E Django P AREIXFEA, K24 Django P B 1R £ model /& Django 4 & ORM

® Peewee: /NIRIE, & NEEH ORM. Peewee /25T SQLAIchemy WAL T K I, ¥
AMHEZE L i — AN SO F R - Peewee $EAHE T % 22 o 53 2 F U i) 772K, 40 SQLite \MySQL+
PostgreSQL, & FH T~ T e i B 1 /) 284 o 3t 1

® Storm: & /A ORM JE, b SQLAIchem il Django %% &, Lt Peewee [(ThREE
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F 5. Storm BERIT K E %S HHE# K DDL fCHS, AN AE 1 3 B R 2552 SUh A 3h
® SQLObject: 5 SQLAlchemy #ffEl, th&—EKifi4:¥) ORM. SQLObject HI%FF s & H
&% T Ruby on Rails (1] ActiveRecord 1%, ffif3#43& Ruby M A& LFEHES -

43.3 SEEEZ: Peewee E4RizE

A5 Django HEAEHI Flask HEZEEE /K52 VEA /1 44 Django ORM F1 SQLAIchemy [#)f#
i, deab i B HESE Peewee IIME ] b T4l DB RESIRIE SR ORM )% fe
JFL‘JH\E% o

T — B0 F ORM FE B & KA AL AL mT LA 2 K 2 807 S i 22, FrAfEH
ORM )4 H f P 2 4L a8 B R 31| Python ORM ML X &R s EEREUR B H AT
CRUD 25 #:1F .

[75] 4-2) LAk 4.1 TN 4.2 5 X[F) course Fl teacher £ 5K N, H Peewee 3 X Python
ORM EKHARIER=EIW

#5| \ Peewee GHIFIANE

from peewee import *

# B4 soLite BUBFES | RN R, %5 %4T FFHERFE Y sampleDB. db
db = SgliteDatabase ("sampleDB.db")

# X orM MIEER, TEREPIREA orv BTAEH] OBUIEEE,
¥ XRHEZ R I TR PR E R AR T
class BaseModel (Model) :
class Meta:
database = db

# EX course &, #KkH BaseModel
class Course (BaseModel) :
id = PrimaryKeyField()
title = CharField(null = false)
period = IntegerField()
description = CharField()
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class Meta:
ordez by = {(ttitlet )
db_table = 'course' #E SR e R A

# X teacher &, #kKH BaseModel
class Teacher (BaseModel) :
id = PrimaryKeyField ()
name = CharField(null = false)
gender = BooleanField()
address = CharField()
course_id = ForeignKeyField(Course, to field="id", related name = "course")

class Meta:
order by = ('namet,)
db’ table = lteacher!

XA TR BT AT A E

* HIEGIANT Peewee fi.

* J SqliteDatabase()JS5€ X T SQLite AR FESL B o X T HoAbEE AL, T LA A AH
LLf¥) MySQLDatabase() /2 PostgresqlDatabase()%% .

* € X T ORM %2 BaseModel, 7EH 5 5& T A H & P database i}y 2 5 32 SQLite
.

o KT, Peewee HTE X T —RIMEHERA, HF e XBIERFHF], A+
M 3|7 PrimaryKeyField ( 24 ) | CharField C-Zff 5 ) « IntegerField (#7) ., BooleanField

(Fi/RBLD) %,

o R X T HAXTE 2 Course Fil Teacher, F T Wi ##i % course 1 teacher, V£
TEANKM Meta 8 E T 5088 BI85 N LR 4

* XKAMYG: £ Teacher Hifiid ForeignKeyField & & T H 5 Course HIiEH: X R,
ForeignKeyField [1Z%{ to_field Hl TH8 @ &R T B4, related name ZHxfi% KR
WY T — N85

R61 4-31 FHEAORFISER T A0 E ORM B X Hde i 24T, M. . 24
Tk
R, REHAE—K

Course.create table()
Teacher.create table()
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FE L BARTG 4 BISOR T H % iﬁﬂﬂ%ﬁﬂi\ BT, EHRMCRTR. W%
XA LRI A R




4.4

$4FE BIEER ORM

FERE

MNAENEBGWT .

YH# T BdEEAE Web FFR T HI1EA .

PR T Web FR=EHRMMARN: &z WHEEHE. BAEVHE.

PR T B Web FFR TR M EEIFIE K m BdE E A& AR A, B
PostgreSQL. MySQL. SQLite. Oracle. MS SQL Server %5 .

PHR T R AR MR 7k E-R BRXRER K.

PHE T SQL MIMES & % FH i SQL iEA) i ¥:: Insert. Delete. Update. Select %5 .
YH## T Python HEEHAIE T SQL & H R ERIHAR.

PHE T ORM JRE: UK. CRUD 3% KE AL,

PH#T Python M ORM 4144 K IL#% H K4 5: SQLAlchemy. Django ORM,
Peewee. Storm. SQLObject %%,

YH# T F Peewee HH1T ORM ¥ FEGFR KB A
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&5

Tk

Python 4 HEZ2 2\

I

MAEFETFLR, BATENMA Python #AT Web N AHFRFHF RKIIHESR ¥ FBt. HAl Python
FINZRIZERC L LEIL A, BMEDENERAIE. HXEHERERGREFZITH
BhHREIGEZL, EFEHFIEE L IFAT Python MEHERRTFRHIFE AR, THiXL
WARTZJG5# S RAERIMER, REBEEIFFINERI1EM.

AEEEY RHMIREIT.

Python MZZHESELRIR: T MR AR MLEHESL, 4247 Python H5 =B (1) I 45 HE AL R4F i1 K
WM, 2> Web JF R ZHLE) MVC 4844,

Y& 23] Python BIASEIIMESFEM, LLJ Python 7E Windows 1 Linux
R RIS = 7 A HE i

M &% FF B T H: Python M FF R Fr#ERL 0 WSGI. MLRE F inifid TR,

Web iR %25: Nginx Bi&$e. BE, DA R4H HTTPS uh s #8275 .



5.1

¥ 5% Python WLEHERN K

P LB AEZRERA

S

A45% > Python P S HESL WA FITF K 7 i, SR G T i Web 22 832K MVC [ JR B AIE .

5.1.1

RILEHELR R MVC 2244

Fr iR W 48 HE SRR HR X FE I — 41 Python B, ‘& REAT T K& L T W i AL S5 2 3/ T %
MBS M N R P &R BERRSEH . XFERER AR BEITREF N TIERE, [
ek 58 5 1 2% ;PR e f) i i

£ H A Python i& 5 AL+ FFRIELE S, JLTHT A ISR MG HELLER IR FIZE | S FF R # 18
F MVC 22K 7F & Web NH . FTIESHRMEHELE, IR T MG ML ER/E, T34 HTTP
. BRI SE R, HTML BR51%%5— RINAEM NKHELR . A B ESPHER Django,
Tornado 1 Flask /& 44k W 25 HESE (1) S RLAR AT 5 17 Twisted S &3 T 4R K2 I R M RE B A
$efit HTML 8t 5 | %55 R ThiE, BT AR RERR 2 4 SHRAESE . ‘

MVC (Model-View-Controller) #5551 Trygve Reenskaug 7F 1978 FE42tH, 7F 20 4
80 SR FE/FIES Smalltalk ff)—Ff 44K . J5R MVC # MBS B ES, Rob T %4 TR
R — R . MVC 3 Web N RGi0 0 3 NEAESY .

o MR (Model) : FIT:%&15 5 FIRL A R S5 @ HEAR O (¥ 50008 Boxd BB A B v, R

Web A2 5 B T4 28 3 A A7 B B B 4R K307, Model REREEThREMERIEE D, &
I X 264 AT LLIRER Model (BT DhfiE. Model AME#T View Fl Controller, E41AT LA
TEAEAIE R Model V5 1 %#E . 4% Model SR HE T H M@ EHLE, H7EHR EiEm
i/ View 5k Controller $ 445 i i 4 5387 .

ME (View) : FITHIEMERMEI, View X HFMEEHRH. MVC FH—4
Model 8% A %A View $&4EIRk % . & TRIR Model ()SEI SEHEHE, View Ni%/I i
A 2] Model H.

2% (Controller) : FTTMA /St SEH P (%N, AT LAFE ARt View R [0 ThRE.
LN T View KA, IXF AL UFUREL Model JE: View 1. 7E
MVC %244 F, Controller — ANt S View HAZE(E, XEEREE T 5dE 1 —2k,
RI LA Model 1 24 $fE ot »
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X 3 ANEARER S HAHYE, AEEAE SR R R AR AR, AREREREIEE
BRI A, MVC 228t 5.1 B,

#FEView #2512 Controller

G

B
oy
B51 MVCEH#HA

EE: MVC A% Python S ey H A& P A 2 A, #lde VC++85 MFC, Java #)
Structs & Spring. C##.NET JFXAER, k% A KE KL,

5.1.2 4 #h Python M%&4EZ2: Django. Tornado. Flask. Twisted

Python {ENR EEMEEKMNIES, EHKBEN - TZEPHI T HTFPEHESR, Fim
Django. Flask. Twisted. Bottle. Web.py %, ‘EATE I LIEA, HHEDKE, TAKCHE
g, X B ATE & B A E A . AP E % 1A ERM 4 F
Python P £%HEZE .,

1. Django

Django &Aii T 2003 4F, & 2477 Python it 5 HLIg ffi 4 H & st MR HESE . et F SRl
VEAELR BT ) Web 3inl,  H AT TR A N B VZ ) Python MZRHESE .

Django ISR (A 45 75 LLBURE, BT LATEZHRE SR ) Iy SR — /M T R ZE
(BRIAE ML RITRALX, TR E B ) B R R BIMR ov5
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2. Tornado

Tornado /&2 — Mok KK, LR, MABOFE BT B Web ks5-2s, KAiT 2009 4 9
H, NT FriendFeed. Facebook 254145 M ¥ti. Tornado FRISRIFZE T 1T LAFI ‘& 10 545 D A2 MLl
TF R FH R RS 4 R4 .

3. Flask

Flask /& Python Web HEA2j%& B LR 10—, KAT T 2010 48, XAEE R T HALKESR
FIE 5 HAE B S 3 B4 AE T i H .

4. Twisted

Twisted & — M 24 LK ITFIRFFIKEIHER  Twisted AME AT 3 FAEIR T M 45 HTTP
REFIIT R, T AEE - A2 B B 2 SN PSR B A R SRR P I T R, I BEFEANIR]
HI#RAE R G IR R RZ TR

WAA: B A7 Twisted #F Python 3 #9 X H LA A TR, ATVA A Twisted A& &9 5 7 334 )
Python 2.7 iR A,

52 FENEHEE

£ Python HBEAT M ZAHESETT RIS 1 250 e e F I 4144 Python A BIFP 38 41 11 7
¥, 2392 easy install Z23ER pip 2% ;

easy install HEREL R, 1 pip /& easy install (IRSEAR, 4L T HIFHIRRA G R. £ K
BT, HEE (2000 426D ) Python FE75 E M easy_install #4T%¢%%, LWIZHTI Python JFEiE
A M pip #E47%2%¢ . FEAE R Python MUKIH FF R Z A, JFRE Ni% R %% easy_install F pip.

5.2.1 {£H Python EIfE

i Python #E4T 2 AT H MIIF KR, BANTH Al RES T ERRAF A, TR %
RKAEF—EWHEN TR FBAH B Z A MR, I H A 4 SQLAlchemy ] 0.5 hit4s,
M3 H B f#H SQLAlchemy 1] 0.9 A, HB4 [l X AR A S AR I = 2k ph 5 . i
Python K345 I AT LUEE 61X R ) ) 8
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Python ME¥ 5% /2—% M lan Bicking 4i 5 [ E BT Python BT RS . XF, K
HRARGEHE T LILGAN T BTN B IS, Mok T AN [R50 E 2 6 4144 Ac B 1
M.

7E{# H Python EFREEZ AT, TRESEH pip MBI TR, RJ5mtnl LLEE — RS
Bifin 2 #F A H Python M H

1. EMRERRE

BRh pip fr@FEA R KMI#RAER G R T2 FrEL R LA Linux R G0 G157 BEFF
B 2 A o WA I 40 F dir & — 20 58 BN R 5 ) 22 -

#pip install virtualenv

2. EMREHER

LT A A —A B B H LA
cd [HHFERR)

#virtualenv venv
Z&mAHATE, KBS H FXHEY— venv HX, ZHXEH T 0B YE RS

#] Python 3455, 2 J5i&4T Python B A] LA HFHE1T 1% H &M bin XA ) dr4 . bin XK
WA 5.2 .

B 52 binXHEHAE

tetn, 72480 BIEE T %% Tomado 4114

#./venv/bin/pip install tornado
WAL 1R 4 2 E venv/lib H 3 H, T A4S WA RSEH) Python P55,
Ftban, FHZBFSEIZ1T Python F2/5:

#./venv/bin/python Xxxx.py
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W ATLLH activate v 4 B EFFEE, Z G A2 B 5 bin XHLH M4, W
T in4 5 Z 1 [f)/venv/bin/python iy 4> IR S AH ] :

#source ./venv/bin/activate
(venv) #python xxxx.py

H deactivate 774 7] LLiB H FH activate #F A HIEEFAEE, Ehin:

#./venv/bin/activate
(venv) # /*%Mﬁ%ﬁ%&ﬂ%ﬁ*ﬁﬁw
#deactivate :

S *lﬂiﬂtBiEHjﬁﬁaﬁ*/

R ARIER B AR, E5ETAEA easy_install F= pip 89404 % F AR
AR B BRI T RAT, ABBEBREILA.

5.2.2 Windows B T Hy=%E

easy_install 1 pip /2 Python ZHEBH KA, FIUFEFREFHNN L TFEERH M
WA, SRJE ZHAEAH .

1. T# easy_install #1 pip

easy_install £2—* Python 1L E I R4, easy install &£ PEAK (Python Enterprise
Application Kit) FF& ff)%%¢ Python B I¥1r4 T H. 1M pip MIHEEEFE, AL RIRMET
BEEZMER. ENTERAT LU Python B 77 P F#.

® casy_install: A\ https:/pypi.python.org/pypi/ez_setup T EHr ] easy installer 2231 A
il ez_setup-0.9.tar.gz.

® pip: M https:/pypi.python.org/pypi/pip#downloads F# pip FHIfHihi A, #40 pip-8.0.2.tar.gz
(mds, pgp)-

2. &% easy_install

A Tzip SFIEAEHAFHE tar.gz LAFJG, 4T7F Windows fr&4@RFF, WILEATI T 4 56k
X} easy_installer fit] %% :

C:\Python27\python ez setup.py

WER I 5.3 s 5, W g2k
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1 C:\vdndows\system}é\cm.mge

ependency

s .egg—infoNentry_points
cegy—info ey
.egg—infos\top

egy—info zip

stuptool

ite-packaye
etuptools-

ing dependencies

Pyt

B 5.3 easy installer % & R G 695\
3. & pip
R pip-x.x.x.tar.gz S Tzip G R4 KR EBIHEA Hxrb . IEEKANAEME 5.4
J7R o

f = @m N
%\ }v" .« pip-802%ar » dist » pip-80.2 » pip-802 » v | 4 1] Ses o802 ol
b : —
Qrganize » Inclade in library » Share with = Bum Mew folder S o I
& Favorites Mame [ate difyed pe 0
| il Desktop i docs 2/15/2016 4:37 PM
| # Downloads i pip 2 3 File folder
| Recent Places . pip.egg-info File folder
AUTHORS bt 12 Text Document
Wil Libraries (.| CHANGES.txt 1 Document
#| Documents LICENSE txt 1 Text Document
! Pictures | MANIFEST.in 1
il Subversion __| PKG-INFO 1/22/201
EF videos || README.rst
setup.cfg 1
18 Computer # setup.py Python Fife
| &, osDisk ()
! i Network
« it »
U 2 11 items
.
.
i
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C:\...\pip-8.0.2,tar> python setup.py install

ZHARELN 1 5388, LA 5.5 s 7 1 I 2248 58 o

r G T =" |
& Command Prompt . lﬂw

4. RERREETE

Easy_install Fl pip 23 %%7E R4t Python %% H & ) Scripts 1 H 3%, BT LA 5 UL 5 ZE5F

A easy_install fir4>, WIFEARH H R INBI RS Path HxH, Wik 5.6 Fiox,

TEEW:

FEEW:

B 5.6 easy install &%

$%75: £ Windows 2%, BRRLAMARER > KNDE,
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5.2.3 Linux SMETRIZRE

{E Linux o] LA Hald iy & FEOF 2.
1. easy_install A THER%E
B V% 4Rl easy _install (URRAN 0.9, WIE Q1 fir 4 T #F1 %23 easy _install:

#wget https://pypi.python.org/packages/source/e/ez setup/ez setup-0.9.tar.gz
#tar -zxvf ez setup-0.9.tar.gz
#cd ez_setup-0.9
#python ez_setup.py
i¥E: 4w R3IE4T python ez_setup.py B tH HL Permission Denied # P14, W] % &/ & 5 i}
89 R FRiZ4T, PP sudo python ez setup.py.

LRI G, =B 5.7 Pros i 5t

B 121020211 - puTTY

e ——

B 5.7 f& Linux F-&% easy_install ;&%

2. pip I THERE
fEBE 4R pip AIRRAS A 8.0.2, T4 T iy & T 8 223 pip:

#wget https://pypi.python.org/packages/source/p/pip/pip-8.0.2.tar.gz
#tar -zxvf pip-8.0.2.tar.gz

#cd pip-8.0.2

#python setup.py install
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ZARIN G, IR 5.8 Fros i S .
(@ 121421011 - puriy =)

B 5.8 4 Linux FT%X pip &%

5.2.4 easy install 5 pip B9{E A8

easy_install Al pip (I HATE-FE M, AL Linux A UH# easy install F1 pip FrI#
o
1. H easy_install 12 Hfth 84

LA E IS easy_install 2236 HT 75 Z ) Python 4. A4 & 1] Django. Flask. Twisted.
SQLAlchemy %75 2ifid easy install BE/T M HE . T LA Flask 4114 i) 23048 B 4 ) 6
71x easy_install 143 777

M Pypi W3k B 3l T8I 2R A1
jeasy install flask

B 3h F- 21
#easy install upgrade flask

FAAS 0 LA 1K) egg SUMF e 4L

#easy install /my downloads/flask-0.9.1-py2.7.e9g
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it -m S BN

feasy install -m flask
EE: TENERAALETE R GRRIEST,
2. Fpip EEHEMAH

i ZAE M pip B, W LUEREEAT pip fir S REAT AT 2R EIFK . pip LE easy_install )4
BEE . Ll Tornado HEZRAL ) 222N B 1357 pip HIBER 5940 T .

M Pypi M3 B 3 F B e i

#pip install tornado
#pip install tornado= 1.0.8 /| BT AYE BT i e R A

B sh - A
#pip install -U tornado
THR A 245 € I AS -
#pip install -U tornado=1.0.9
#2 Pypi M BT HR R FH R R4
#pip search framework /I BB 5" framework " S F I {4
N
#pip uninstall tornado
BETAILEIN:
#pip help

7F Windows ', pip I 77\ 5 Linux BH A, 2L python —m pip K7 KA .
bt 4n F 11 /& Windows H A pip %3% Tornado )4 :

C:\Python2\Scripts\>python -m pip install tornado
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2 Web AR %528

Web 5588 234 F P X W28 55 Python R4S 25% w2 7 i Hh (8] 99 4, 76 X3l BN Rt A8 P e
EEEMIEH. HATEERM Web IRS-25 4045 Nginx. Apache. lighthttpd. IIS 2. Python &
5 3 FEPLE Linux V& FAEFB VZ 2 Nginx. Z&952£ 3] Python /55 Web IR 38E 2
WSGI # 1\ Nginx FIZRMAECE /1%, LAKHEE SSL Mk AR,

5.3.1 SCHKEZR 1. WSGIIZEQD

WSGI 2% Python IR 4528 i F2 /715 #: 2 Web IR %545 1038 F il . B1F WSGI H@E I, H
LT HZ ) WSGI #2)%, 6140 uWSGI F1 Apache FJ mod wsgi.

WSGI HJ4FX4 Web Server Gateway Interface, tHAJFR{E Python Web Server Gateway
Interface, JF4HTF 2003 £E, 4 Python i&F & X Web AR 55251 IR 55 28 vt £ O 2 O #HL T .
B2 WSGI 7E Python IS, B EAFLARTE F % W1 Perl A Ruby 4258 X T 2648h WSGI 1 H )8
F#IYE. WSGI HIfERanE 5.9 fiows.

YRR YRR

g

WebBR &
(Nginx/Apache...)

WSGI Server

EBHFRREF

B 59 WSGI#4%EA

ME 5.9 1 A] W WSGI I A4 AT : — N 25 Web RS BHIED, B—IMRS5RE S
InAE P O . WSGI Server 5 Web RS 25 108 N A0FE uwsgi- fast cgi 25, RS 2330125 1 FF
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KA TEAEE SIS BIVEA YA o JIR 55 45 O TP R & T BERTE (& WSGL 5 IR 528 R /7 I 11

WSGI HI%s ssfE P I DAER 5, BUF 2 — MRS ST 017, KSR A
webapp.py:
def application(environ, start response):

start response('200 OK', [('Content-Type', 'text/html')])
return '<b>Hello, world!</b>'

ZAAS H € X T —N R4 application, K H Web IR 55251 HTTP ik #f 4t WSGI filt
55 Wt e Ry SR BT o %791 application pRAL A 24 AbEE, HUZIE T start_response
R[E TR, Hlid return 3R AT —ANE 2 HTTP 484K, 5% 0055 28 i FE AR /2
NI ) WSGI Server F2/7:

#5|\ Python ff WSGI £
from wsgiref.simple server import make server

LEIN 2 S g e

from webapp import application

FEBIE— AT 8080 B CIfRIMRS 28
server = make server('', 8080, application)
# FHGUEYT HTTP WK :

server,serve forever ()

$1% WSGI Server FEFIRTEHN wsgi server.py, B R a2 EIA JH 53— Web RS
A5, %R S AR A E KRR [F] Hello World LI :

#python wsgi server.py

EE: B A WSGI #93%3t B AR 244769 Web IR$ % (Nginx. Apache ¥ ) 54
BhA2 R, 12 WSGI Server A F 4T A A Web IRE-BiE547, T HAeEF @Y
BB, ZBSE—EABNXEA, FEATIEXIEAT,

53.2 SEEEZ 2: Linux+Nginx+uWSGI B &
Nginx & HEZ W TRIT A K —A S ke HTTP Az mACEE AR 525, HEE 1 DAFFRA

0.1.0 F 2004 ELUFEER Kfi. BEAiG, CLiEiTiE. IERE. FHN KT E 2.
WL MuE (. B, BEiRE) R Nginx 14 Web JIR% 4% .
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[R5 Nginx #& Python 7E Linux Y35 F f) £ Web IR%- 852 —, FreAA LA Ubuntu Linux
7R Nginx (2288 K0 & 712

1. &% Nginx

£ Ubuntu Linux 9 0] UL 41 F iy 4 %2%¢ Nginx:

#sudo apt-get install nginx

ARG 5.10 PR .

&P 121421211 -PuTTY

A 5.10 Nginx &% "
ZRFEFAE Nginx ARG M de e Rach, ASCHIRR T MO iean .

® FEFICHF: AE/usr/sbin/nginx H 3.

* PJEECECF: /etc/nginx/nginx.conf.

o i) H&ESCHF: /var/log/nginx/access.log.

* HiRHEIME: /var/log/nginx/error.log.

® U ACE M Jete/nginx/sites-enabled/default.
LR, A LAOEI R A4 a8l Nginx k545

.#sudo service nginx start
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511 Nginx %545

A Nginx Ji55 FPRE:

2. Nginx BREXH : :

Nginx 3¢5 UBRIA TR E 3, ZETFR IR AR b AT B 75 22 VA %8 Nginx MisfTss, X
LIZAT SR IS 4 JRBLE SO (nginx.conf) Fluk SELE M (sites-enabled/*) HEATHE. X4
JRBLE S (Jete/nginx/nginx.conf) H1 8 AT & B SHURHT 40T -

|
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L8 Neinx R4 S5 AT BUEFT 2 Web B8, A5 A MORC BB o A B SO R R
GG 2UNAZ L — A B KBS B SO 7 TR /ete/nginx/sites-enabled H &, ﬁﬁﬁﬁﬁﬂ‘]ﬁi)’(
1444 H /etc/nginx/sites-enabled/default, X3 H SC8 P9 AHIMARMT T -

3. ®% uWSGI REE
uWSGI /& WSGI 7F Linux #f—FsEBl, XFEIT &8 8 C4'S WSGI Server T .

A pip fin4 T UL H B %4 uWSGI:
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LR AE BT ATE AT uwsgi 743 3 WSGI IR 85, uwsgi v 2 ik 5 3h 2 50 5 i & vl
HEHIEAT . e, 1R A4 Al BUE4T uWSGL T2 5idn S 19K 45 35 i F2 /7 webapp.py:

JA BN F--http Z%cdaE T MW O, F--wsgi-file $85E T IR 45 48 OFEF 44 o ﬁuJ:ﬁ?ﬁm :
uWSGI 76 A LR h 25 R — L RE B RS54 REBRE] IS5 SR RE R |
BRI AIET -
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B& THE uWSGI Hahfir AT h iR RCE 240, uWSGI i& fo VPl i —Mic B S0 o B X i
BSH, W w5 FRCESCME, RAFAE U4 uwsgi.ini e

[uwsgi]
http = 9090
wsgi-file = webapp.py

JA 2l wWSGI i B %48 i il & SRR AT .

#uwsgi uwsgi.ini

IR FH 0 S 28 U7 1] AR 45 2% 1 9090 i 11, SR 5.11 .

Hello, World!

B 5.11 uWSGI JR 44782 %
Bx T http 1 wsgi-file 2%, uWSGI B HBLZHMmSH, ¥HEBWLT.

* socket: BL WSGI ] Socket /7 :i&4T, 5Bk G . 1% Socket £ 12 uWSGI
5 Ath Web i %8% (Nginx/Apache) 53T X #1075 K

® chdir: #7E uWSGI J3 35 12470 H %.

® processes: 1 JH B RS 28 i FE T A IEFE S

* threads: 5EREN RS I FEIT IILRFR . B AR S5 28 ) R FE R precessesxthreads.

* uid: $7EZT uWSGI K Linux H /7 id.

betn, R ACESCH T Socket J7EUH 31— uWSGH RS 2%, IFRCE T HERMARLL

[uwsgi]

gocket =1127.0.0.1: 3011
wsgi-file = webapp.py
processes = 4

threads = 3
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4. &R Nginx 5 uwSsal

HEE I 7k S B E S A location Bt & uwsgi pass, Bl F# Nginx 5 uWSGI £ 5%, &
SL—/MET Nginx-+Python (I ER M fl. $X1U1TF uWSGL D
[uwsgi] ‘

socket = 127.0.0.1: 3011
wsgi-file = webapp.py

Nginx F) 3 U BC B SCH R -

server ({
listen 80;

AL SO RS SR ELSE TP

server name 121.12.134.11;

location /{
##UEAE 1P 5 Port BEEUIE uwsgl BHHSHHR
uwsgi pass http://127.0.0.1:3011;

$I9: TAK—A uWSGI B & % A~ Nginx Server #= location, XAt FEILT A%
3R 4 % 19 F] — A~ Python A2/,

53.3 SEAKIEZ 3: BIURLH HTTPS Mk

il HTTP 3 i B P05 BedE LA SO N 4% AR %, 11 HTTPS (Hypertext Transfer
Protocol over Secure Socket Layer) #&LL%4 % HARK) HTTP i@, BI7ZE HTTP FhnA SSL =,
T SSL A BB I K S 4 AERIThEE. B ATJL TR ARAT . ISR, A SLAC I i It LA
HTTPS 7T X2 .

OpenSSL & —/MR KK %% Socket EHALE, BT FEMFLEE L. W HKEHAES
BEEPTHARE K SSL WM. HFTKZEM 3T OpenSSL T A H HTTPS 8, HPBWIT.

* TERRS 25 %% OpenSSL T A,
o Rk SSL BEHFNER.
* IEPECE R Web RS 5%,
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o TER i EdE CA R,
A1 77 7E Linux Ubuntu F OpenSSL F4i F 7%, A& Nginx 7€ Linux F FEHECE 5 K.
Windows ' OpenSSL 18/ 735 Linux #5228, E& T ATER.
1. ZERSEEPLRE OpenSSL TEE
i P 4k i 4 %3 OpenSSL:

#sudo apt-get install openssl
#sudo apt-get install libssl-dev

T AIEATRIE, OpenSSL it & FIAC B SCA-H 3 22 B Linux R4 HKH

® OpenSSL x4 : /ust/bin/openssl.
o MBI /usr/lib/ssl/*.

2. 4Ry SSL BEAFIER
B P BA R CAUEP cacrty RS2 F I server.key RS 25 UES server.crt:
#ER ca Y

openssl genrsa -out ca.key 2048

HER CAES, days BHORARMRBEBHHERN. EATRPLERMMNEBHFTES, A74, A%

openssl req -x509 -new -nodes -key ca.key -days 365 -out ca.crt

HERURS AT RSA 8%

openssl genrsa -out server.key 2048

HEBRSSRIIET: CSR, ARPRIRMAUELHER, AF%, HRBH.

openssl req -new -key server.key -out server.csr

HERURS SRIET ca.crt

openssl x509 -req -in server.csr -CA ca.crt -CAkey ca.key -CAcreateserial -out server.crt
-days 365

iRy & RS A8 UE TR, 427E Common Nanme (CN) B H Sy A\ b £ i 7 1]
Hohk. BP0, AT www.mysite.com Viial, ] %55E X CN=www.mysite.com; 15t IP
Hubk v, TR ECE CN A BARK) IP M.

173 ®



Python &3 & SLEk——Django. Tornado. Flask. Twisted

3. BigE Nginx HTTPS AR %28

TE Ul p i & SCAH /ete/nginx/sites-enabled/default S NN R server Bt, AJLLE L — T
HTTPS 80, 1%¥ 0 RS A2 015 b uWSGL #:H 127.0.0.1:3011.

server {

listen 443; #HTTPS RS54
server name 0.0.0.0; #AHLERIFE 1P ikt
ssl on;

ssl certificate /etc/nginx/ssl/server.crt;
ssl certificate key /etc/nginx/ssl/server.key;

location \ {
uwsgi pass http://127.0.0.1:3011;
}

HAFEEERRSH ssl_certificate F1 ssl_certificate_key 7554 A8 & A= il IR &5 281E 15
AR 55 45 2 P 2 R AR S04 .

i, BAISL AT CAE X RS U ) RS- 251 443 b O 3E4T HTTPS IN#%E1E T »

54 AERLH

NAZENELBLEWT.

o PHMRITARMBHELE, LK M L4EHESLH F ) MVC 2844

* Jf# 4 F Python W45 JF K HESE: Django. Tornado. Flask, Twisted.

* i} Python EFFIEAEE, fFH Python KB PRI R BOA [ (K FF R A 5%

* UHi# easy_install fl pip Fi AR, {FHEATHRE ZFEME T Python 414

* Jifi# WSGI 5 Python MIZEFEFHILR, LA Nginx+uWSGI Ik s it & 7
* f§H OpenSSL s & HARS-A1UE 1, F(EAH Nginx Ac & %4 ) HTTPS &6 5.
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A F#3] Python AP N B2 . K JEH AR Django Web HE3E. K24 Django 2% 58
#, FLMER Django H & ahnl LAF AR AR G Web N, BB W SQLAIchemy
LHAMBARV A AEHTFEAFDT.

® Django Ziik: T f# Django M55 Fem. BAZH, H LA LV H L3 Django
HEZE .

® JF% Django ¥fisi: (L SERRIIEIT T ## Django ¥ 5 (I FF K ife .

® Django tHJZE: RS> Model E4F K& IF KT .

* Django YL Z: VA URL & Hl 7. Betfas & A .

® Django X#.: FR%%: 1] Django REMIF R . HHABREIE.

o HHRMA: ¥AMERIFK Django B HE B R A, PREEE M.
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6.1

Django £zt

AATA 44 Django HIJI S 4 mi S AL, HFSRBRAE ML %3 Django HESE

6.1.1

Django K94F & K 4544

Django T 2003 4 #EA4= T-3& EHLEE T (Kansas) MM, B FREIELELRTH Web i3, T 2005
AT BSD VAIESK IR, BATFIRMEEHESE . Django AR#E HUAI R B £ SR X Django Reinhardt
s, YE#EIXFEAr4 Django WA Django REMUIEMIIEZE (T ThREFE HIRH (Web NHD .

1.

Django HEZR K45 =

FHXFF Python )3 Ah Web HE4E, Django MIThREZE5EHEM, Django & X T RS KA. #
H . B AE . BRI — BT AL . XK Django MY A BHEME, TRE®
F223] Django H O XX —HEH K. Django 1 FEEF Ll F.

2.

SEREMISCRY: 20t 10 BERERAMEE, Django A/ 12 MM A5 B HIEL TR, FF
R IB R ) R AT DAAE R AE S SO SRR T 5

S FBE V7 1) 2044 Django I Model JZ B 4 & ORM 21, T A& oA > 3t
¥l V7 H B R (DBI. SQLAlchemy %)

58K URL BRSFHIAR: Django f#/H IEMIRIEXEH URL WU, BLGIFRERRT
A e B RAE

Ja & EHARL BN ER: JFRE AL FE LK) UTRCEMR BT UL 2 ¥ fE 6
AR Web #2416

HRE R . EFRRKE RS R HIEITRE, W Django AILLIRHLIEH 58
BIHR(E BB TR E AL, L xxx AAFRCE SIS, XFERTLMERF R
& EIESRR

Django HIZERL 4544

Django 234 MVC 28K 1) Web JFARHMESE, JLEZH LT JLE 24k

EH T H (Management) : —ENERQIE S, EBEEE. FHEUFH®L TR,
AL (Model) : LIRS B ORISR, OREEIEFR. T, BIEXREFNE
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MR RAE

* MK (View) : Django FIFLIE ZE % T HTTP Request Fl1 Response [f]— & 51| #AFE A%
W, HEFEDHAEHE URL MU HLE]. 45 SR %%

* iR (Template) : /& —% Django H C.HI T HEREBIES, AT N ER tags M filters
& ST R A= i i 5K

* RH (Form) : ilid & MEIERRAZM LMK HTML K.

o EEYL (Admin) : BT EE I Model, HRUE ARG & B0 R .

TR 3] Django FIIX bbb,

6.1.2 %% Django

E %% pip T H[) Python 3855, W] LA E L pip install fiv4 %3¢ Django:
#pip install django

% 4K B 30 T 2 Django L)%, 358 a rT LA Python, i T fir & KE
TR R
#python

>>>import django
>>>print django.VERSION
S5 (1, 9,2 2, YEinal' - 0)

FE: AFeNEAT Django 1.9.2.

6.2 SEHKIEZ: F& Django ¥h&

i Django JF /& 3k 75 2284 Django f1—EIFRFFE. A5 87— AN B T
7~ Django T AR MLFE R AHCEIA .

6.2.1 ZIIME

#E3#ET Django FF R Z il 75 2 55 H django-admin #37 Django W H, #H¥EWIF:
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#django-admin startproject ¥AZHK

H django-admin & %354T Django 4114 /5 7E Python H %+ A= pl) Django T H & 2 T H..
tetn, #@3—IY4E djangosite T RINE, @rdWTF:

#django-admin startproject djangosite

AT A TEYSET H X P T —ANF H % djangosite, HAEHF AR T Django FF & HIERIASL
4, djangosite 1 H FA AW T :
djangosite/
‘manage.py
- djangosite/
LT dniE by
getting's Py ‘
urls.py
wsgi.py
BINERB LN EEEE, £45ENTFRTE-BFEASREFELET SN, MefInE
XEREIT

* manage.py: f& Django F TEHATH K47 LR, Z/F#TulmiEqT. BdhE B 3)
AR A SO WUER S H B E T 12 O TE R

* NJZ djangosite/ H KA E T ATH KIELPR3fF, FRIEDHPEE it py S0,
B A% H 5% & —A> Python .

* djangosite/ _init .py: 5V Python i% H & —4 Python &, HHELHA.

* djangosite/settings.py: Django 150 HECE . BRIART, fEH e X TATNES M
Django 41f. Django Wi H &% . fEZRMFF KT, EHFEXPERELEESH. FA
) HAth Python fL%5(5 & .

® djangosite/urls.py: 4E4 T H () URL 2% B S, B E & 7 3 7 1) ) URL £ 9 — ™ Python
PR R IR UL Bt EBRATE LT, Hrh HE X T “/admin” BV B 5706 k5 AR REAS

* djangosite/wsgi.py: & X WSGI I O1E R, HT5HAh Web RS 3B&EM, —MBAH
TEA UG T ) o

6.2.2 EiINMA

AT HE PRI E MVC SR EI LR N AR, BATZAEH + 257 Django N .
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4 Django HUH AT & %4 Diango K. H5F H0HEHAT

FoH i) manage.py &8 LI H B AEIR H H &= R fr 4T TR, startapp 244 968 T,
B -

WRTERE ST H HR P LI B R B SCE4H:

S ECH SRR Th AR A T

* _init .py: HPELEAE, ZXMHNFLEME app Bl —A Python 4.

* admin.py: BB SR, BRIAAE,

* apps.py: NAIME S E UM EH AR T 2 AppConfig, %K F i XN 4% Meta
EE/

migrations 1. FTAEZ 5 & L5 HEBIIRE.

models.py: #RINERLZHHE KIS

tests.py: WAL T4

views.py: & X URL W% K % .

LB SCAAE N R RIS B SERR I, BT R & — S BRI et Th k.

6.2.3 EAXE

TE5E A Django T H AN IR JE, BVAT FF4A4R 5 Pk ) S0 FRLARRD,, 3 B ik S v A BT
BR—MYIUFRRE, RIFR Django K e BRSH I RE
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(1) B 5E7E djangosite/app/views.py H 37— 4% £ i 3 bR 4 -

from django.http import HttpResponse

def welcome (request):
return HttpResponse ("<hl>Welcome to my tiny twitter!</h1>")

ARG & LT — A BB % welcome(), i F iR [A]— 4% 4 HitpResponse() 2% ) Welcome {5 &
(2) Tk, Zh@id URL BREDRE A i HTTP V5 i) 5 Z R 5 e K.

& djangosite/app/ H & BT —A™ urls.py X, EELNH app A URL W&, HIof
WA R
from django.conf.urls import url
from . import views

urlpatterns = [
url (r'', views.welcome),
i

EH A 1 475] N T django.confurls ) url()pfi %%, Django T 45 % b LS i i ek 4K
. 3 2 iTAEB5INT djangosite/app/views.py R, 2 J5 & X T XA & urlpatterns, 1%4%
BR—AIIR, FAAHE B urlQpR B R B g . ARG R E T — AN, B, 8
A 1% f it 3] view.py F ) welcome BRIEL.

(3)7ET H URL 34 djangosite/urls.py f] urlpatterns 5341 —I5, 75 B %¢ S A app 5 urls.py
XHREIH, REWT:
from django.conf.urls import url

from django.contrib import admin
from django.conf.urls import include FAITH

urlpatterns = [

url (r'%app/', include('app.urls')), FARATHIY
url (r'”admin/’', admin.site.urls),

T %185d import A5 A\ django.conf.urls.include()eRi %, Z JG7E urlpatterns 5 3& 35—
4% app/, 4423 app.urls £, B[ djangosite/app/urls.py 3CfF. 1XFF, i#id include()sR HUsk
BB urlpatterns 33 T K.
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EE: url)REHH 1| ASHOA ER Rk X kAL URL 39, K4) P app/ad4 LR AT
A VA app Frk 9% h

6.24 HME Web fR%2S

it ERCE Mg RE, AN IZ OSBRI — TR T . B MR
R E T EiE I manage.py H 3 Web fR%54%, BT

o runserver 2 J5 21 P 3k (1) S -, I T (9 2 $icd s W9 40 5 14 TP bk 5 3% 015 A 0.0.0.0
TG EANPTAE IP. FEMABITHREEPE —EHASHESE, TURMA Cul+C AAH#HE H
‘E—ﬁ‘o

EE: AXAFX B Web IRE B £ Django A E &) Web IR 4%, & THERE,

—BATRATFEAR MK, EXIEAT6 W358 %E R AFE@INEH WSGI
FX A,
- Jash Web 4528 5 B mT 38 i 3] B 2515 1) http://xx.xx.xx.xx/app/Fr 5 Wl B, 2R A 6.1
iR

i« @ mp/naRRNEpy P~ ¢ @eun
| Welcome to my tiny twitter!

B 6.1 % 1/ Django #LHE
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6.25 #REIZL

HLZEFF 4R Model EHIALEE, BB RIFF R BRAKBGEVIRE . A5 Rt — AN i
B, LUl SR MR 4 NP R,

1. EEELIH INSTALLED_APPS

BE7E djangosite T H i) settings.py "% I Django 75 B 45N app ISR, WIHVERT
FF djangosite/settings.py 3CfF, #HEIEF ) INSTALLED APPS $(41, 7EH AR app M1
Config 2%, REEWF

3RS A i) app.apps.AppConfig 75 BA /2 djangosite/app/apps.py 1 B aI4- %] AppConfig 3.
2. BREENX

$T7F djangosite/app/models.py, £t Hid— MEAIZK Moment FIRSE X M5 B AMR, B
wWF: ’

£ 1479 5I AT django.db.models 2§, FiH Django MAIKUIMMBA BE. ZEEX T %
272 Moment, ZEHFEXT 3 NFRFRELEBMFE: content (RAFHE KA R user_name
RAERAT NI T kind fRAETH B IR,
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3. EMBEBEXH

Django HIARTE “A4 BRI (makemigrations) 45K models.py H i SCHIHiHE F s
BrHE A B A 3 AR . 2 R I A 44T TR manage.py 5ER, FAARIRA KATHANT

3 A T LA B SE Rk TR Moment fOEE VL. i o 9 0001 _initial.py R %08 FEA B
R) ST, 38 3okt BT A 24 7 A B FERR AR s %S B BAJS (BT migration SCAEFEE T H
3k djangosite/app/migrations/ .

£ makemigrations {133 F£+, Django £%fEk models.py H IAREAY 5 O $d FE 2 A1) 22 5
R B ZE R WA MATAT TAE, LhWn K IAT makemigrations #/E IR F= 00 T4t -

| Wt models.py SAEFT5 0, WIFE T —¥K makemigrations (545 £ K1 4 P 28 ) 25 3
 BulEFED .t 5 Moment 268ff] content FBACFEM 200 15304 300 J& , FHRHHAT makemigrations
- MERWT:

LA R .

e HE R PP A T B ) SO 0002_auto 20160223 0633.py, 18 G S FLRE N8, T
- AT IRE SR AR, RGBT

‘
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$of1 5 X T Migration 2, 33t 2o () dependencies 185 BT EAGA, it operations AR
SR AT O

i¥E: djangosite/app/migrations B 5 ¥ 69 43F LAHH4R &) manage.py 8 TS, FRE R :
BFHEEEL P AT

4. BAEBIBIRE

e B O R T BUBGIN ) makemigrations SRS HESCHE. TH4BEMBAET
AR B SE R 4 schema I, W5 2EEIY manage.py ) migrate fir & #1824 A0 214K '
SR Hon:
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Applying auth.0005 alter user last login null... OK

Applying auth.0006_require contenttypes 0002... OK

Applying auth.0007_alter validators add error messages... OK
Applying sessions.0001 initial... OK

A PAT SRR R AT djangosite/app/migrations H k9 FIFT A XM, ZEDE IR
IR S A2

$I5: 7T A B RS models.py XA A 4/5i£4T makemigrations 4, ¥ E K FH A F
BB 0935 RN 3 £ RIRIEATZ AT, BAT— K migrate 4% B3 AR,

6.2.6 FEBEIE

BT RIES R BT RE BRATE . % UH KA AR RAMARE, A/
BAZT CAHBNA. EFHEREY, B/ RZENR B3 E %G B KH SRR
HEEH. THESHTIFR.

1. EXREE
# LR R djangosite/app/forms.py, FEH HE XK HK MomentForm. AARLHITF:

from django.forms import ModelForm
from app.models import Moment

class MomentForm (ModelForm) :

class Meta:
model = Moment
fields = '_all ' . FRAAETR
fEMTIN T .

* 5|\ django.forms.ModelForm 3§, %32 fTH Django R HAHIF,

* S|AFEARNH models.py H 5 X Moment 2§, LUELE & [ 3% .25 H < Bf Moment 2.

* &N FKH K MomentForm, 7EHH5E X T Meta. 7E Meta 1 75 B 5 AR B G AR AY
KEHFB.

* Fields FEBAT AR A_all , WA UHFIREXEFHHTESAKBEE, .

fields=('content', 'user name', 'kind").

%TI5: Meta P48 fields="_all "FAARBEFHFERIAREL P,
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2. BHERIR

T AE P e DL G 7 SR E Y B KA, TR EAE models.py SO E B MO,
I 5 A1 Moment A 55HX. 1515 djangosite/app/models.py 11 F

RIS .

* h kind FBUM I T B REIBET.

® Jj user_name Fl kind 7~ Bt default J& M1 0 T BRIA(E . .

o RMEESCH N T 30 R, BTCAEELES 1 47 HI# -*- coding: utf-8 -*-75 B SUAEH utf-8
Gt

EE: BAARAAGHFHERNEL AT, FIAEERA managepy #4147 L RLEAT
makemigrations #= migrate 44~k & 3 $ 48 B 49 E L,

3. FEREWLH

FEAR 2 Python Web HEZLF F F7 4 HTML. XML S CA R RSO HIARE . B SCA 5
R RSSO, FFREFEF T HGREMIT K. 857 HF djangosite/app/templates, 7EH:
HFT R U moments_inputhtml, U RN IR
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BRSO L HTML M sXOMBEA G, o rh KRR 3 2 P RHE S HR IR A6 {{ form.as_p }}
5E X 3R .2 MomentForm [ AT Bto BURSCHFIPEM BRI R R S BT h A A

4. FEUHE

FHETFRME R, ER I TUEABRATHGE R . 1TIT djangosite/app/views.py L,
FESCH AT B3
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sl ) o

EARFS  Fr i T ALK R % moments_input(), %R EUE T PRIV ) 77 HOA R AL 2.

f
o RZH K Post RELIRAT, NARAF moment X5, F 5 ) 2 id UL [ . |
o YRRV, WRIE] moments_input.html AR [K17E 445 S AE A HTTP Response. 1

& render()f12E 3 NE2EL, K form 1E NS EALLS THAMR, XFEAEBIRSCAFH A fevi il
1% MomentForm [f) 554 .

£ djangosite/app/urls.py SCAF 38 N 1Z A0 B eR A B B BRS, AVAWITT

urlpatterns = [
url (r'moments input', views.moments_input), $AATHIY
url(r'', views.welcome),

1

ZEARAG b 5 SCT %A P A F R #iiti ik /2 moments_input, 1 Django N A 5 KIER 12,
U320 P F 42 B8 42 24 hittp://xx . xx.Xx.XX/app/moments_input. 17 [ 1% ik i) 52 i R w0 B 6.2 FT s«

B 6.2 Django & £ALE 7

R b ulQREM S 2 A RSCRA A B BAR, FAEELEmNIES Q"
6.2.7 EREEAT

Django & B 5 [ & — /-l /] 2 (0 Bk 7T USE BRI BB AL IS & 19 Web #2761 & . B A
HEFRERAEH AL, DEsondRmA. MeR, EusETE.

HAKEER IR EEENEE RN djangosne/app/admm py X, BAAWF:

from django.contrib import admn
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Django

from .models import Moment
admin.site.register (Moment)

A rh R 35 i admin.site.register() R 502 A 75 B E2E B AR KB AT .

RS 1 YV 0] B AR 2 B0, 75 Zifd manage.py 1 /) createsuperuser #4222 & 71 F
o FEMABITHE RPN EE R 4. AL, 6.

#cd djangosite

#python manage.py createsuperuser
Username: admin

Email address: admin@mysite.com
Password: %k ok ok ok ok ok ok kK

Password (again): ***¥x*kxx
Superuser created successfully.

2 J& B AT 7 ) & BE 53 UM http:/xx.xx.xx.xx/admin. #yAH P4 KEN G, BERWE 6.3 Bt
TRe FEEH G SR ALHTIE Moment AR5 1K) Add #E#%, i Moments ## 5, B LIERE
R B E TR . ST Y Groups Ml Users # & Django I P & HE RS, W70 JHARE B 5 m iy

Site administration

TR |

Moments +Add  # Change

Groups + Add # Change

Users + Agd # Change

===

A 6.3 Django FER &

FE: PERGPHEAN LALLM HB X ZN, Hl4 Moment BRI A X A

Moments,
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6.3 Django RER

Django #7842 /& Django HEAE H & X i) —EM4FHI ORM £iR. il 6.2 WIS, #&F D
Z%4R T Django A ZMIEAMSFIFRAE . AW UHFREELZ RBARM AR HIEE .

631 HABHK

{1l Django BT T ) B BT 55 A RE SRR [ SUIR M - 45 AR mT LRI 56 O 3
FEFR— N EIER, TIRBYERBRA EaE 7B BRILZS, SRR 5. S, AR
St I R M TE R X

1. RBIEEN

BRLE SUEEA LRI -

fRFTIIT .

* JiF Django %4k & [ django.db.models.Model 2.,
o EEIHA RSB SRR TR, BT BUU AR A models.XXField 7.
o GEHERIK ) Meta T8 SBRRUCEIR, hnBEEERS . BOREBIAHEF %

Meta 2 ))& #4 4 1 Django T X, # M) Meta KEMILE W T .

® abstract: True or False, PRNASREE HiiRILAK,
® app_label: & XAKFTRAINFA, il app_label = 'myapp'.
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db_table: WLSTHIEPEFR 4, L db_table = 'moments's

$I5: 4o R Meta ¥ R424E db_table 5, W Django & AR A A RMEL L, £

REBRA AL ERL” | i A app #9AEA Comment &) ZKIAFIE KR
4 A app_comment,

db_tablespace: MG IIRZF A AFR. 2 A ML RAERELE¥dE ZE W Oracle P AF7E, A
FEAE 2R 25 1) & ) 508 P N s A7 B

default_related_name: & X AR R FXRGIHLZRR, BAGHEEZ 8. XLKH
B R AE R A U ,

get_latest by: & FZWEAF-BEHES LURAF LAY ) FF LR BRAE R iC %, A J& Y (B % 45
] —A H # sl RE R (R R B

managed: True or False, i X Django ] manage.py fr 44T LEEGEHAMEL, X8
PEERIAH True, W0FKGH 4 False, WIZ{T python manage.py migrate I KA 2 7E 44
FE A AR AR R, BT A Te B F LAY BIEER € X.

order_with_respect_to: & XAHERY AT LA LS T | I R R .

ordering: AMENAFRHIBNHEFFB, WLREZANFER, BIAUAFHS, R
B HES W FHFBEAEFBARTIN “55” o Hetnin F & XI% user_name F+/5H1 pub_date [
FHED

class Meta:
ordering = ['user name','-pub date']

default_permissions: 7 /ER PR, BRIL A default_permisstions= (‘add', 'change’, 'delete’).
proxy: True or False, ALK i 4k& B ARLAY ) 7RI & 75 AR AY
required_db_features: & XK ZEIEFET LR &R, i required_db_features=
['gis_enabled'] A ¥ A FHEAR Y A iR 7EWH & gis_enabled FFIE A EEHE .
required_db_vendor: & X Ji/ZE¥E FE 25, tin SQLite. PostgreSQL MySQL. Oracle.
R E X T AJRYE, WIRLHY S GEAE 75 B () B e rh g e

unique_together: AR BN AEL M FBRAE, UHME— (LR Z NN FBAREME—) .

class Meta:
unique together =( ("user name", "pub date"),)

LR & XA user name 7E[A] —4 pub date H HEEH — K EBHERIERK. HA
unique_together & & & —/NJo4l, AR DL E LA XFERIME—Z73R.
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® index_together: ¥ XKEERTINFE, AILAREZA.

class Me*;a:» ; .
index together = [["pub date", "deadline"],]

® verbose name: f§H—A5 TEEMEZARK PLHOLXKINRLFR. WRXMEBA X
E, M| Django ¥ 21 FH 1% model 124 1) 7018 JERAE N E I %Kik 44, Bl CamelCase
WS camel case.

® verbose_name plural: #§8i—A5 TEBH KR M T LML LK.

2. EiEFEAER

Il 7 BOR TR R R T RSN X RO B 7 BURYE - 2095 7 B~ Django i FAREL N 42 41t
WTER.

o FEHFEE AR e AR T B, i INTEGER. VARCHAR %.
o Hft 4R HTML 4% B -BR 7B, Hlii<input type="radio">% .
o FTEMHAFEM HTML K HEHE AL .

FTf $AE - B @ e Sk A& A% 2K django.db.models.Field, JF%& 2 ] LLsE X H 24k
A BZERHFBRE, harLIF A Django FilE XHI— &% Field ¥3K. % H ) Django FilE X F
BERRIHERINF .

* AutoField: — M HINBMIBAFE, FNCRMNESB3IMEK. AutoField FBUEH
RATRAEERM LR, WREERPEATEEE®#TE, W Django & B3R —
A~ AutoField 7B .

® BigintegerField: 64 {7#AIFEL,

® BinaryField: —ifHI¥dEFB, R AEil bytes o HF1THE.

® BooleanField: fi/KFB, FHXTNH HTML 454 &<input type="checkbox">.

® CharField: P8 7B, HATEMEKTRE, XN HTML Fr28 2 $47%1 AHE<input
type="text">.

® TextField: KRAEXAFE, XM HTML #4582 21740 HE<textarea>.

® CommaSeparatedIntegerField: HTHFHBOES MR E(E, HX T HEK CharField,
ERERANRALIERUEE K.

* DateField: H¥FE, MM K HTML $7% & <input type="text">. —4* JavaScript H i
F—/~ “Today” thiEiEE. A FIIBSMITIESE: auto now, HXTZRBEIRIFR, ¥
ZFBAME R E N M4ATE]; auto_now add, X REIXKBAIEN, ¥ FERIERE
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A Y i ]

® DateTimeField: Z5{ULT DateField, fH [a]i S #5115 [a] (%A «

* DurationField: FZf% i 53, F Python ) timedelta S Fy 2.

® EmailField: — M f7 K7 Email #72:P£#) CharField.

® FileField: —/N3UM bARF B . 78 XA B 442514k NS4 upload_to, FHT{RAF 4K
SCHF RS 283U RGN 642 XA LA F strftime formatting, %A% 206 12

A% date/time B .
* FilePathField: 1% H SBREIRNGERE SCIE, & AT B 44 NS 4L path, FHDABR &

* FloatField: ¥#mRB PR & XAFBRIN LA NS4 max_digits Il decimal_places, H]
T OB E CAEAEAINERNRFS) RN 2.

® ImageField: KL T FileField, [FB4GIE FAEXTRRES R —AGEE Y. EHBAAE
2%, B height field 1 width field, WIRIRHLXHANSE, W E F-F a4t m A
B BE RS ARAT . 127 BB R %2 %% Python Imaging % .

® IntegerField: F T{RFF— 3%

® IPAddressField: —ANFAFREAM IP Hudik, Eem “129.23.250.2” .

® NullBooleanField: 28{ll-F BooleanField, {HLLH: % —4> None %1,

® PhoneNumberField : 7 A & [H X #% ) W i 5 % £ % i) CharField (4% X 4
X200 X000

* PositivelntegerField: g4 A\ AE G131 IntegerField.

* SlugField: RA&E TR, 7. FEEHEFFRMATFE, ©i#l%HT URL.

* SmalllntegerField: Z{LLF IntegerField, {H L EAH/NIIEIANTEHE, HAREFE MM T B
A FH Y BCHR P

® TimeField: W/EFB, Z¥{LLF DateTimeField, {8 fEZ kR4 A a]

® URLField: A T{&fF URL.

® USStateField: X EMAM4HE 7B, B TR K.

® XMLField: XML FHF7E, REA XML SiEMEKUER) TextField.

3. RAFRSH

AT BRI A —Le4F E ) HTML AR RIR LIGUES 4L, i height field. path 5. {H
] I A — e AN - B v LAY B 1 A S5 il primary key Z2800] DL B — MR
BB

from django.db import models
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HAMXFERSHIT

* null: & SR SRVFAEXT R B0 T BOh Null, 2RIAIRE R False. ]
* blank: & XFEEBALYE, HEHTEX S blank 5 null KX 5. null &—MNEHRE
2 23R T blank AT 5BUA) HTML R AIGHE, BUAIWT A P 2 A T ARSI .
* choices: &N FBIANEM. A TBMMEN ZE M - 4uRicd. Tamst
TCE IS | AMER LA IE, 5 2 MER HTML T 3T RE e Bon i,

LRARIG R X T level FEA TP EREHRE, Kb 1. 20 3. 4 BESIREED LG
it I%AE, 1M Very good. Good. Normal, Bad %5JE7FE HTML (513454 32445 F 7 LT .

o default: BEEBRIME, 10 default="please input here"
® help_text: HTML U [ i N 321 1 B 745 5 .

® primary key: & XFBREN LR, A True 5 False.
* unique: A5 FBIE CERE FE IME— LI

B T XUHLHIIT RS, Diango HINF Field BHRMEH A E4SH, TR
BT BAE HTML JUE AR FR, o ;
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AGIRIFRE R level FBUE X T AMALLHR “WHKEERIIL” , MBEAREASH,
W7 B 2 AR A B R 4 B TE HTML BT E A AR 7R .

4. EAXEH
5& X 4I'F Django model, FIF#/x Django MR SEA AT HIH A

Django i I HE AU objects XF S SLIURRIEAR A1,  EL T I 975 AU 22 ) Comment 87
R €F
Django 7 PR &% H Tkl % .

* filter(**kwargs): IR [FIFF& i 4 1 B Bd Bk
* exclude(**kwargs): IR [FIAFFA JE KA OB .

b, FiEAH T EWFTH pub_date FI4FEFBUZ 2015 1) Comment:

#I5: %A filter o exclude TvA# /A —AF ), 4 Comment.objects.filter(pub
date__year ==2015).exclude(pub_date__month=1).exclude(n_visits_exact=0)% i Ff
A 2015 43F 1 A # n_visits R4 0 #5i2%,

R B RS ) pub_date year, EARME! i H— A FB, 1 2 Django & X

ff)— RO B (field lookup) ik 3k, A% B WII& S “pub,_date 7B ) year
J@YEH 20157 . field lookup HIFEA R R JE
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BV E BT I e R ) T B AR AN A RRIEE WA REMEARE HAh field

lookup 773X, ELu:
S>> id M 1, 5, 9 i) Comment ¥

>>>Comment.objects.filter(pub date in =

1,15, °817)

SEHEE) Django H 1A KWK 6.1 Fiar.

ue)

% 6.1 Django FEEHIFIAX
iH il o X IR i S SQLIE
exact FiET Comment.objects.filter(id__exact=14) Select * from Comment
Where id = 14
iexact KANERGURM ST Comment.objects.filter(headline__iexact='1 Select * from Comment
like this') Where upper(headline)='T1 LIKE
THIS'
contains FORI I Comment.objects.filter(headline_contains = Select * from Comment
"good") Where headline like ‘%good%’
in s Comment.objects.filter(id_in=[1, 5, 9]) Select * from Comment
Where id in (1, 5,9)
gt ke Comment.objects.filter(n_visits__gt =30) Select * from Comment
gte KFEF Where n_visits > 30
It MF
lte MNFET
startswith BL.. FFk Comment.objects.filter( Select * from Comment
endswith PL...ZR body text startswith ="Hello") Where body _text like 'Hello%'
range 16, Y6 AN start_date = datetime.date(2015, 1, 1) Select * from Comment
end_date = datetime.date(2015, 2, 1) Where pub_date between
Comment.objects. filter(pub_date _range=(st '2015-1-1" and '2015-2-1'
art_date, end_date))
year HF Comment.objects.filter(pub_date _year= Select * from Comment
month H 2015) Where pub_date between
day H '2015-1-1 0:0:0' and '2015-12-31
week _day L 23:59:59'
isnull BB/ RT Comment.objects.filter(pub_date _isnull=Tr | Select * from Comment

Where pub_date is NULL

BR T all(). filter(). exclude()5 iR [RIEHEAEMI K%, Django L2t T getOMH T A ifi skid
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%, HEHIERER id 2 3 Hyid R

Django 24 T FH T A 48 & K BN BB N Fhrstl, 245144 Django B AL L
FrbRME SQL iy LIMIT F1 OFFSET 1. -

Django L4 T order by #1E, il

5. BERFSMER

5464 SQL Mt Django i) —AMNBRMARE LT — MK — 171k save(), I T 58 musiny
ff) Insert 1 Update $&fF. EHITHRISLHIN saveORR LAY, Django LARYEHIRMIERE, Fiiid
FREAAFAE, WRAFAENAT Update B/, 7NHAT Delete et Huln:

Django HARHET delete() /7% M THHERIESR, %77k BEwT I T a4k, th ol T i,
bt

® 197 e



Python & & FF & SL6k——Django. Tornado. Flask. Twisted

6.3.2 XARIRE

] FR B 22 2 16 1 26 R AT B RS AINY 25 JF R 56 R B FE 8 - BE T 6% . Django ﬁﬁ
X3 FCABA (101, 1N M N) #HBAMISIH.

1. —X—X& :

£ SQL BT, —W—XkRBITERHNRLZ 0 E XAHFH EEKEK. 7F Django HHZE,
AT DAEAERE — MR 5 L OneToOneField B, i A EZ M —%—KFR. W FIRIE
#5574 Account Al Contact 2 [8] %€ L T —*—KRK: :

b AR o5 TR ALK S SRR T l
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PIAMERY )% Rl id Contact BE%U 1 ) account F-BLHEATE Yo

OneToOneField)¥15 1 NS ¥iE AR IBEELA .

on_delete Z¥iE A LBAET (Account) FRITC AR M BR I A< HRAY fr) i e e b 38,
“models. CASCADE HiF & X i A% (Contact) HAEMIFR.

FAMERY_ unicode_ ()R HUH T & SR B/n 747 8 .

X bR — % — R R AR T R ARFSE R I F -«

2. —MEBXR
FESQL #EFH, 11 N KRAMLFE “MR” th B “ ER" KSMET|I FIREM. £E Django
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BURIZ, LU models. ForeignKey ATt XMk, 1 FAFHZEHER Account Al Contact
2RI T —HEH R

BRI A RAME K[ R models ForeignKey 5 Y. T Contact B account
Bl B, 454 Account RGBT BLIS %/ Contact XTI T . AU ARRMHERIT:




Fo6=T MUWHEFLIELR Django

>>>print al.contact set.count() TR R HEIFT R R SR
2

##HFEXT on_delete=models.CASCADE, bl FHBAIENBHEAETING a1 MEMFN, H0K c1 A1 c2 MR M
faRE RIS

>>>al.delete ()

E—XWZRAT, AT RAT LB AN TAER, FrUARpH AEREE Account X
%rh F IR Contact fX]J&@ P /& contact set, Bl —/NESIRFISCHSS R .

FI5: xxxx_set & Django & € #9iid TR+ RiF PR R RS BIEL,
3. ZWEBXEA

fE SQLEEY, M N XRBELEE LM AIRRRKTH, &R & T HHAE
FISME . FTLATE Django A ZE, FFRFWMATLUEFEHMN 1IN XREKENXM N XKFK.
ixFh 7 R FEE L models.ForeignKey K528, AN FEHR .

A}, Django #EYZEE X T —MEEEM M | N XREFR T, HEFMEE PREE—
ANrf5E S models.ManyToManyField 287 () 7B, £ X2 KA Account 5 Contact FL%Y 5& X [¥)
W

from django.db import models

class Account (models.Model) :
user name = models.CharField (max_length = 80)
password = models.CharField(max length = 255)
reg date = models.DateField()

def unicode (self):
return "Account: %s" % self.user name

class Contact (models.Model) :
accounts = models.ManyToManyField (Account)
zip code = models.CharField(max length=10)
address = models.CharField (max length=80)
mobile = models.CharField(max length=20)

der - unicode  (sedf):
return "%s, %s" % (self.accout.user name, mobile)
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RS S 7E Contact H5E X 5| H Acccount ] ManyToManyField, SZHL T BN )%
X2 KM, WA Y g U R R R
#MRENLHARAE Account Fil Contact X%

>>>al = Account (user name = "Leon")
>>>al.save ()

>>>cl = Contact (mobile = "13912345003")
>>>cl.save ()

>>>cl.accounts.add (al) ‘ #HlL Contact MERETKER

>>>a2 = Account (user name = "Terry")
>>>a2.save ()

>>>a2.contact set.add(cl) #81d Account MEFVKR
>o2ad = Account (user neme = "Termyll)

>>>a3.contact set.add(cl) FRRIFL RIS R S HAN SRR

Traceback (most recent call last):

ValueError: 'Account' instance needs to have a primary key value before a many-to-many
relationship can be used.

>>>al.contact_set.remove (cl) HERTH /R BORTR

>>>al.contact set.clear() #I0H a1 5P I Contact MR

6.3.3 EMEXHKR ORM

Django #%!j7 ORM f]— AR Z AL XY kAR (1) 3R, % ARKG Python [ i) 4 5 14w
FEJ5 13 580 FE T 17 5% R R B S5 M ML 45 & . Django S2HE =l KUK IR 47K

o R IGkR: A4 H models.Model, {HANELE )2 HUHE FE b A Bod N B . R
F 10 B VE S A e TR B AR R

* ZRUK: BRAAKMNGAE ALK HAE FE b A ROk B 5 2 8 B 50

o REBIRIGAK: K TAEREEIEE P EBHIRR: Wi FRAE XS, HEXE
WIBE S HE T A5 05

1. WREHK

MR BUAMERRESANRAE THFERFER, 7TMETFR# X7 B4 — e X AE
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MBI, 0T T 552 S B . MK SUIL FEMIAY Meta o5& SR PE abstract =
True KRB, FHRIERHZBILT :

FpirhsE LT — %S MessageBase, HITRIFHEM 4 MARFEL: id. content
user_name. pub_date. 7% Moment fll Comment 4k7K 1 MessageBase, 47l X T H K —
NFB ARG 3 NRMUE BIBARIES, e OB EUER .

® %5 moment: 75 id. content. user name. pub_date. headline %'5 =228
* % comment: 75 id. content. user name. pub_date. level %5 5 ™ FBt.

(TG, T DL R R, H

2. ZREEAK
TEZRAAFAR T, T R T R AR S FHEE FE b A X I R B R A4 BT B4l
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SR HFBA LTSN T RIVHREIE R AT E N NKAESCEYE, ZRAMKA
JEFCIETH R X 8 €) ORM K.

B RAFKIE X T ISR BT . 76 Django P M EHAE SRR THUALY IR ST — 3
—RAKRERUS RYABAR . W FAFLE X T MessageBase LI T KM H R AKRA:

ABIE AR P b 2 SERRAE AR 3 MR -

* H#i3 MessageBase: 4 id. content. user name. pub_date %% 4 NFBL.

* ¥ Moment: £ id. headline Z5H/FBL.
* ¥E&K Comment: F id. level ZH/NFER.

TEXTAER AL AR D, TR T LB B 5 IR 5E X F B I TR AT LAB I 0
XE GV R RKSER], '

BI5: £ 5 RUKE, AT RS FBEDBHREN L F TR AL Kb
3. RERRGK
AE T PR A AR T T MU A SC R AP AR O R R AR BB Ak b PR T
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HARIEAE, AL IRAAEEE . ACHBE gk A&l I 7E 2811 Meta W52 X proxy=True J& M
KL, 2EG1F:

from django.db import models

class Moment (models.Model) :
id = models.AutoField ()
headline = models.CharField(max length=50)
content = models.CharField(max length=100)
user name = models.CharField(max length=80)
pub date = models.DateField()

class OrderedMoment (Moment) :
class Meta:
proxy = True
ordering = ["-pub, date"]

FEA) e ST S RHEHY Moment F A7, 1 )a & X T 2% OrderedMoment i
TE M pub_date {51/7HF11) Moment. {3 FH AR BIAR Y 4k 7K 1) J D5 A 1 2 b BT HOREHE AN 22 3%
W AL SRR Ko . LA RS AT

6.4 Django #f1EZ
L

Django 4 &2 1) 32 TAE 478 HTTP 3K . Python F2/7. HTML #itR%%. @it 6.2 45
SEiER, EH CAERE T Django MK ZKIFEARME ST KR AT %W E R ARG F 5=
Hk sl

6.4.1 URL BR&t

URL 43& (URL dispatcher) WAL E AT A% & F Django HiH M A DR E, #id URL
dispatcher RJ A5 € H 7 i85 —/MJj [l ) J5 & Python AbHE R BURAT 4

1. I8 URL Best
™ Django Tl H #H —A™ urls.py 3CHFH T4E4" URL dispatcher, X 1% SO N 22861 1 F
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from django.conf.urls import url
from . import views

urlpatterns = [
url (r'“year/2015/$', views.moments 2015),
url (r'“year/ ([0-9]1{4})/$', views.year moments),
url (r'”month/ ([0-9]1{4})/([0-9]1{2})/$"', views.month moments),
url (r'*single/ ([0-9]{4})/([0-91{2})/([0-9]+)/$"', views.single),

% 3 it 4k 3 urlpatterns F K Mt Z G URL Wiy, A cHHZ2 4
django.confuurls.url 561, MREL urlOMEE 1 NSHUE HTTP #8412, 28 2 DNSEOR XA RS
Fff) Python FREL4

AR T 4 A~ URL WG, fENTUNF .

® URL &M ENRESRE X, Hdm “~” 8oh “BLLIFR” , “$” Bh “LLLAR” .
FrLLSE 1 NRER AN, B ITE “year/2015” o X422 views.py
A ) moments 20150 A%, A I :

moments 2015 (request)
HA K request A& H RN .

o 52 A urlOULHED () B4R AT “year/xxxx” H4%, A ER xxxx AN EFE. LM
BB views.py ) year moments, FfH PRI ECAAE N R BEALG LK, HZ
B & year moments(request, XXxx) o

o 3R 4D urlORIENT RS 2 A w2, RAEAEZ KL RE, ALK

439l /& month_moments(request, xxxx, yy)#! single(request, Xxxx, yy, 2z).

EE: BB wlQFPHRZELFROESRIEH ML, e A P i F 6 URL B X THEE
http://xx.xx.xx.xx/year/2013/02, %3 hb 4% B 45 IC Be A4 64 5 3 ANwedt,

2. EMRER

B VFILAEBLE X URL #1E WA i 2 SO7 A EAR, P e e TR 5, Bilinn,
[0~ + 0%, & 6.2 B4 T K IENZREXMIEEIN, £ 6.3 54 T IREEENREANFTFS.
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¥ 6E MIVWRIFEIEZ—Django

#® = R ¥ 4
\ B F— AN FrbR I — MR E R “\n” [CHEE—MRATHF
“\” JTAE “\” 4
“\(" MRS “(”
# HINFRF R IT a0 E “Aabc” : LlabeFtsk
$ N T B I 45 A “abc$” : Lhabekhi R
% BT FRIE R K o LB SRS SR b
+ R 7 A — R E Ik “2+” [EEE “27 “222” &
? T ) 7 3RiA K T KR — K “32” LA “7 B “3”
{n} g —ANESFER, R ICRHE nik “0f2}” : ULHL “food” HHIE o
{n,} nf2 — M ER %, ZEAICRNK “r{2,}” : LR “drr” “ermt” %
{n,m} mAn e S, Hdn<=m “r{2,4}” : ICfid2~44r
ICACRR “\n” SMEFMERR AN FRF
xly IChAcxaky “water|food” : VLAC “water” B “food”
[xyz] FRES. RRTEFMMERE—F6F “[123]7 « [FEBE“1” “27 B 43"
["xyz] FIEFHESA. TRASEIEEFH
[-1 FRE “le-h]” : TR “e” %] “h” JEENH
EBNE TR 7
=] PUEFAFIGHE. ICRCATE SRS e Y B Y AR
#63 REEVNRERHFS
# 5 i T FhhrRik
\b — A ZH. TAB. #AT%%
\d — N F I 4 F10-9]
\D — AR FMT[00-9)
\f —AMRTUFF A F\x0cF\cL
\n —MRITF EHr F\x0afi\c)
— A EI%ERF 24 Fx0dFil\eM
\s ERZEATH 254 F[ \n\r\t\v]
\S R QTR T \n\ntv]
\t — MR TF 254 T \x09 A1\l
v — AN R AT 25 F\x0bF1\cK
\w BLFE T 2R AT R B8] 75 M F[A-Za-20-9 ]
\W AR A FAF LM T [~A-Za-20-9 ]
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3. %4 URL SRkt

FE3%38 URL BT, Django ¥ URL Hf7E it 2508 IR 6 42 H () HA SNG4 3ot 45 48 14 P oA
. Mfr4 URL SESHER T R 7] LUE OX WAL B S RIS AR, 4 URL 251
& X2 “?P<param_name>pattern” , Z5BI QI

from django.conf.urls import url
from . import views

urlpatterns = [
url (r'*year/2015/$', views.moments 2015),
url (r'“year/?P<year>([0-9]{4})/$', views.year moments),
url (r' “month/?P<year>([0-9] {4}) /?P<month>([0-9]{2})/$', views.month moments),

AN E AN urlOfEH iy 4 2 80T € 3 BN views.py H1 ¢ Python ei%L, 75
A4k : year moments(request, year = xxxx) A1 month moments(request, year = xxxx, month
=XX)o

5 % %A URL w42 SUT A R B[] — A URL #u3k B, Django 4L BUAE urlpatterns

Pl EPHE | ANEFMTE, H4e URL “year/2015” TTAR B EAEE 1 Mk
2 NS, 12 Django 2 AT4T AT iZ 3k ik 937 998 A & 4 moments_2015()

4. 5% URL BR&Y

{E K% Django W HH', —ANH ] el & £ Django NH], TRV H#A H /) URL
WS RN, XK TR () URL WU EORAFAE —A urls.py U sEANF] X0 Wl i 4, BT A
Django ] include()B& ¥ fit T 7 A 30 URL BRST I ZhRE, /173 URL B 7] A4 S5 4E 24 urls.py
pa S

FETI H MR WS SC44 djangosite/djangosite/urls.py 51 H 34t URL WS SCH - BIARRS W F

from django.conf.urls import include, url

urlpatterns = [
url (r'“moments/', include('djangosite.app.urls')),
url(r'%admin/', include('djangosite.admin.urls')),

A0 PR url ()R EEAT T S e X
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* A moments/JT3kff) URL #%%%#% %! djangosite.app.urls £, B! djangosite/app/urls.py 3L .
* D) admins/JF k) URL #5# 5] djangosite.admin.urls {41, Rl djangosite/admin/urls.py
S

B3 (7ML SC4F djangosite/app/urls.py 7501 F :

from django.conf.urls import include, url

urlpatterns = |
url (r'“year/?P<year>([0-9] {4})/$', views.year moments),
url(r'*admin/', include('djangosite.admin.urls')),

]

T W SO urlpatterns A LA ) URL MRS OCE, tATLAA include()5| FH HiAth
urls.py SCHF o RHXPAS SO AR 45 Ui B an .

o TIPS 14T urlOFCE, X http:/xx.xx.xx.xx/moments/year/2013 [1]1Jj [a] 2% €L
#{ djangosite/app/views.py 1 (1] year moments()ifi £ .

o HFFXHPRIE 2 17 uwlOECE, X http:/xx.xx.xx.xx/moments/admin f¥] )5 [n] 2 4% |
djangosite/admin/urls.py SCAFZEAT f##T -

e HTFRXHPWE 2 47 wlQBd &, X http/xx.xx.xx.xx/admin [ Vi [ 2 % 3
djangosite/admin/urls.py SCHFHEAT f#HT -

o [KATER urls.py FAAHCE L, BT LAKH http:/xx.xx.xx.xx/year/2013 [K11j ) $ $& A BT AA]
WL o

5. REf##

B2 T LA HTTP URL Wi 5| Python ¥4 B A E0 3= MWL ThfE, Django b4 flt T & In)
LS 42 2] URL Huhk (T ThfE. URL & RN TR E WU 2 REREFES
#i%} URL B2y, $2m TS A ar 44k .

.Django ) URL J [fi) il A7 Bh BELERSEAR SO Python R 5w A AR R 732 Zeebsc it
1 {Yourl %} A28 R F i [ml %47 7E Python F2£/3H H django.core.urlresolvers.reverse() & £ H
R f#dT. FHEZASEIEEE, B5EE S URL BN F

from django.conf.urls import include, url
urlpatterns = [

url (r'"year/2015/$', views.year moments, name = "moments 2015"),
|
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HepE T —/ URL BSY, FFilid name 0K MU 6 4 4 moments 2015, 7EFEIKE
% URL FOBEAR SO b ] LB I {Your] %} bREEBEAT A B,  Hot: 3

Hrb ST 4 “moments_2015” 50 R ARHTIISHL, ZABARARAT IS IS5 RN -

Ti£E Python ARG 55 AEAR ST o ) 2 17 A AT 8 F 77 R AEFH reverseQRR S, ELtm:

6. HSHHE DB :
SR IV ARATTAE AT DASEREFE URL B2 AL A SO SRR B, Lot T S 3mst:

FEREBR SO R F AT T LA EHRAE (Yourl %} An2E PR IS4, bt

Hh WS4 “moments” 1 URL 2% 2014 160 R MBI SE, ZHERMBTEHER
i
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Python FAA3FH#H5 B 0iK) URL J& [ AT 161 77 SR 301401 F

et reverse(VRR L) args S8 T BCE X A BT URL 4.

- 642 VEHRH

e e L S = e s e ek

PLIEI R 07 Django JF & % 4bH HTTP 3K Python B, fEEHNEH T, ME R
- RERE B RACEEAE, RJE AT #—F4 75 & [E] HTTP Response.

* PG HTTP Body.

o IS HTML B SOH .

o WURAPEEIS, WHRE HTTP 4% s R A .
1. EEMEHTMLRE

: X F - LA B R DU, AT DA R AE L P B b M R (B 45 7 O B AT R, B
HttpResponse() bR BB JF IR Ml 446 Ay 382 [11] 24 i I 55 45 O B TR 465 7 7 i

T e N

2. ABIEESE HTML 8R4 4
BRSO AR A E B 1 HTML W2, Bt DA A VE JeBEb SO (1 7 v 3B (] T i fo
FAf)—Fh Django ML B HE AR . BbRIEYSE L render(BRESEIL, 2610 F -
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return render (request, 'templates/moment.html', {'headline': m.headline, 'user':
m.user_name})

PR render(ff) 28 | NS HUZ HTTP request, 5 2 NESRREBMCH4, 53 NBHRELLE
P FRIL M BAR S5

3. iB[E HTTP $FiR

HTTP #iizifiid HTTP Sk (1) Status ik, @il%5 HttpResponse #)it bR $4% 3 status S5,
AR A HTTP iR eiRA& . Hotn:

from django.http import HttpResponse

def my view(request):
return HttpResponse (status=404)

ik AR AT IR [F] HTTP 404 45i%, H “Page Not Found” . A T /7 JF & #, Django %f
T I Status R4 € X T 45T HttpResponse )72, JF&# T EIR[EE 200 OK RAR,
] B 00 i i 672 5E X Response, Lh i T il f& H HttpResponseNotFound -2 54511 [A] 404
R

from django.http import HttpResponseNotFound

def my view(request):
return HttpResponseNotFound ()

FAolh, HoAth— 2 A A9HF EARAS HitpResponse 7RANT .

® HittpResponseRedirect: iZ[A] Status 302, F T URL FiE ], 7SR € ) () H bRk A
A ERK.

$15: HttpResponseRedirect #9 54 2 % 1% A URL A &) e 4f &1 44 reverse()iRAT, X AET
VA o JE 87 W) 36 urls.py P -t B A% L P AL i B P 9 KA,

* HttpResponseNotModified: &[] Status 304, I F-Hazsil o H L b ki K (1 92 77 45
SRAE o T N A B

® HttpResponsePermanentRedirect: iZ[f] Status 301, %5 HitpResponseRedirect KL, {HE
H YR AR X — AN KA E 7).

® HittpResponseBadRequest: & [F] Status 400, i3k A& %,

® HttpResponseForbidden: i&[F] Status 403, %% 1LV [l Hii% .
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Django

* HttpResponseNotAllowed: iZ[f] Status 405, FA SLVFHI 7% (Get. Post. Head %5) Vi
i) A< BT[]«
® HttpResponseServerError: X [P Status 500, k4525 NEBER, Hoan ok ab 3R i) 574 5%

6.4.3 1ERIEE

RSO — AR SCATSCA, BRAR SCAE iy HARSCHF R A 4LR (L HTML, CSS 4%) ,
LB R IR TEVE R TR s & WA . TR — D) REBL A A SR RS S A -

{% extends "base.html" %}

{% block title %}{{ section.title }}{% endblock %} (# AR, FITHEIRGE RS )

{% block content %} : {# AR, FTHEIRG RS )
<h1>{{ section.title }}</h1> (HEREHY)
{3 for moment in moment list %} {# WEEH—ror fiH+)
<h2>

{{ moment.headline|upper }} (# T IERR A R )
</h2>

{% endfor %}
{% endblock %}

FCrp KRR (LA P B8 R AR ST (IR RV, e () 2 TR0 £ P 28 A ABEAR PRI 8 P 2

1. TEEKR

FAXUKFE S HRIL {{ variable }} $R/NBEATR R A RS, AHERLD SRR, K.
{{ moment.headline }}

Herh ) moment S 7 ML 1] bR BT F BRI A5 renderO B BN S 2 —.

2. TiER

MR (filter) 7ERAR P RMAZEEGIHFHTHEHIZRESERAVER. TRETERZ
EL AT S “)” R, W NS upper it € 4% N F 7 moment.headline A% &

{{ moment.headline | upper}}

HoAE R 4R 52 LLKS J5 Ui Y moment.headline. Django Hi H () Ho At pE 28 R .
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add: %5 value in_E—/NEUE, thin{{ 123add:"5" } }iR[F] 128.

addslashes: 5|5 N L 5.

capfirst : 25 1 MFEERS, HUW{{ "good"|capfirst } }i&[7] Good.

center: HiiigE KEN FArH, ARES, Hhun{{ "abed"|center:"50" }}.
cut: MIPR¥EEFRFE, LW{{ "You are not a Englishman"|cut:"not" } }

date: A%z00H .

default: WRBEAFFE, WEHBNERR, i {{ value|default:"(N/A)" }} .
default_if none: HWIR{EN None, WFHBIMERE, MH XS default F1L.
dictsort: {&IAEFEHF, R WIZE— dictionary.

{% for moment in moments|dictsort:"id" %}

Al

{ moment.headline }}

{% endfor %}

wn_EAES4E € moments FH id T BtHEF J5 2 N34T headline i

dictsortreversed: &3 FEBBIFHEY, A REUAZE— dictionary.

divisibleby: W7 &7 T LAY 550 2Bk .

escape: % HTML ¥, LWk “<” Bl “&It” , ¥ “>7 oy “&gt” .
filesizeformat: MGINELFMIPIEEME, HH#Hdi R b 13KB. 89MB. 3 Bytes 55

first: IRFIFIREIZE 1| MoE, BEUHE IR, ol {{['English', 'Chinese', 'Japanese']
| first}} o

floatformat: ¥ #Hh¥EERGREM /ML, BROARE 1 A0/

{{ 34.23234|floatformat }} {#12]F] 34.2 #}

{{ 34.23234|floatformat:3 }} (#&[F] 34.232 #)
{{ 34.23234|floatformat:4 }} {{#1R[F] 34.2323 #}

get_digit: MAAMCECT RIS € LB BT, Hln{{ 23456 [get_digit:"1" }}iR[A] 6.
join: FHIRE N MRFFERESIR, H{{ ['abc!, '45join:"*" } }IR[H] abc*45.

length: R [F]51)38 70 H KRR TAT R K

length_is: F#EFIE., FRBEOKERGHFGIEEMNE, tan{{ "hello"[length_is:"3" }}
i& [A] False.

linebreaks: H<p>mli<br SRl @EEAR R, o AT H A <br/>, BATHTE#H
7B <p>.

{{"Hi\n\nDavid" |linebreaks }} (#iR[A] "<p>Hi</p> <p>David</p>" #}
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linebreaksbr: FH<br/>tric A0 #ATHF .

linenumbers: A EFHF TN LTS,

ljust: FHIFEKERFrFE, TRERANF. Hw{{"ab"ljust:5} }i&[F]"ab ",
lower: FFHREWA/NEG, H{{ "ABCD"|lower }}.

make list: ¥ FFFEREHATIE, L {{"abc" | make list }}iR[EI['a', 'b', '¢'].
pluralize: HR4EECFHi & £ H K CHEFFS .

You have {{ num messages }} messagef{{ ‘num_messages}pluitalize b

%I JE A 7E num_messages KT 1 fIIHE4 H LR EFFS s.

random: R[5 R BEHL—T .
removetags: MFR 5T & thfa € ) HTML #7icd .

{{ value|removetags:"hl h2" }}

% value £"<h1>Good morning</hl> <h3>David</h3>"Hl, mm&&%]“&)od morning
<h3>David</h3>",

rjust: HHIEEKER TSR, RELAF.

slice: VI #fE, BLREIFIR. FRIBHR—EHD. Hn{{(3,9, 1] slice: ":2"} }E[E[3, 9].
slugify: fEFRFEH B TS A TELZ, HMRFSMER, ZiEHS Bk,
stringformat: FFF BiA% X4k, R Python 757 HA& XM 7E .

time: 3R] E Y S [) 6 43 o

timesince: LA “FILAEA 1kid T 2B #E B AR g, A AR S5 RA% X 45
days. 3 hours %,

timeuntil: % timesince 2818, 1H2 HER A2 L ATH ) 5 2 J& B 3EAN B 1]

title: AR EHFEKE.

truncatewords: K i BN HIERE T, HASEFREREHREAANE, in
{{ "This is a lovely cat"[truncatewords:"3" }}i&[A] “Thisisa...”

truncatewords_html: & trancatewords 28161, {E{R B F ) HTML #7438, bt {{ "<p>This
is a lovely cat</p>"|truncatewords:"3" }}iR[A] “<p>Thisisa ...</p>" .

upper: A& KGR,

urlencode: K7 FF 5 P RF IR TR R4 4 URL HEARIEH K.

{{"https://www.example.org/foo?a=b&c=d" | urlencode}}

iR [A] “https%3 A//www.example.org/foo%3Fa%3Db%26c¢%3Dd” .
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* urlize: B2 FAFH TP URL ol SCAAR Jy o] sk () s .
({" /il www.django.com" | urlize}}

& [H] “ fiifi<a href="http://www.django.com" rel="nofollow">www.django.com</a>"

® wordcount: X [A[A5 & PR H P LR HL
® vyesno: KA /RAL ALK TR yes no B maybe, tHAIAAESEH IR e AR 45 R .

{{ true|yesno:"Yes,No,Perhaps" }} (#1R[F] Yes #}
{{ false|yesno }} {#B[Fl no #}
{{ None|yesno:"Yes,No,Perhaps" }} {#i&[6] Perhaps #}

3. MEEH

Django AR FEHE A IR HI DI AE, BLHEH {% for %} B A SCILMITRRIEB\AH (% if %)
A SEILKAIRTZ 4 . for B AR BIARTEA «

{% for moment in moment list %} {# WEHEH—for 54}
<h2> ;

{{ moment.headline|upper }} {# A RS A R )
</h2>

{% endfor %}

IRARHE F moment list S ML SO A AR IE S R 2L render( 1B S, for 1EREHRT
moment_list 1 IREA TR LR — P <h2></2>454%, T 278 moment ] headline /% 51 .

5 A RYAE S P if 2L, Django MARBIRME T if 1AM elif. else FFiEA), —
AN Af BRI 5E B BURRS I T
{% if moment.id < 10 %}
<hl> {{ moment.headline }} </hl>
{% elif moment.id < 20 %}
<h2> {{ moment.headline }} </h2>
{% else %}
<p> {{ moment.headline }} </p>
{% endif %}

ZAE MY moment.id [ K/ AN [E] 4% 24 Y moment.headline.
4, HERGEA
AR 4k 7K Th A6 45 0TI T3 7T LUK N T 0 A 3 e S AE — IMEAR S, SRR TE
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ORI o 6% A PP A 2 SRS S0 2 MR, T LA S48
KR, _
o SMURICAE: RN A, IR 52 U M R AHERL, SORRR SO — A6 T
Tk AU, TUML ICP AR,
o TRURCCH: T RO, AR ST B 5 RIRA AA.

SRR ST A B R 10 T

RS BN ﬁ%ﬁ)‘(‘rﬁﬁmt@a, A {%block  block_name%} ... {% endblock %}
g LT D F3CEE G SN . B4 base.html, §7JRIZAL SO F AR
ety ime
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T {Yoextends Yo} bRAEHR E SR SCAF, ARG I {Yoblock %} PR S T B i )
SRR . PR R T S A R AT

XHEREE R AT o

o FHFHRR SO B titles content FR) A 25848 T SCARAR ST A4 AR I A B A 28 i

* T BB FFESE sidebar, {HRTHRBCSCHFAFFEYE sidebar, JTLATEY 4R
o AL I sidebar fR P AR TE R AE R ]

o JEFHREIR M E LT B new_block, {EAESBEAR U A i ik, BT LLZER TV
BIRERAME Y4 R .

6.5 ff Django R

fE 6.2 TP iEH D&% ] T Django RHMIBESAEEH Tk, A%t Django % MR '
ATVEA VR - S “F
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6.5.1 RBBERTS

Django b #k7& H Form KR 1L4ed T — 48 (bound) R

o WUR—ANREXT RAE LB G eI T3k B 2, WIFR %R 40T bound RE. R4
T bound IRAIR LA B AR PHIELAE (validate data) [IDIHE.

o IR ARBIR T BE A, WK AT unbound qRA. HA AT unbound RAF IR HA
REM T8, %R0 bound RE.

FE: G244 T bound kA8 & £ REE/E Python AR P4 A LHIE, M R4EH R R A
PR &P SR BT

AL T Form ) is_bound J& PG 7 7 HUR A :

>>> £ = MomentForm()

>>> print f.is bound

False

>>> f = MomentForm({'headline': 'hello'})'
>>> print f.is bound

True

6.5.2 FREHIEEIE

Django % HUEUHE U0 UE & 48 76 IR 45 2 vt FH Python XA B0AIE 22 5 o B30 1) vk A - R FLIGUE 2>
oL U T A

o FRIBMERAE: KAFRPA M FBREGRFEREMEAZRK, L CharField 7B
/2 T max_length Bk, dEFFBUET OIS .

* HECEHBAF: KUFFEE e BB EK, il moment [ content 1<%
ZIEE headline 1. A e f & HE L0 T55

1. FREMRIE

FBUR MERIEE R IE i model - BURNZI R 5ER%, {E Form E #ff1id#2 ' Django 2 HAIR
PEIAFL RE SR IGAE BN 2, R FBAKFEER, W23 BEriRE RIFRRH.
Xt 6.2 P g, S E R AN model ) content FEXANREAZS, WIZER P AN
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Content N BRI RA R H )5, ZITHIIEREL REWIE 6.4 is.

B64 EERER

Btz b, FFRE AT LLA is_valid() e $7EARD 3R 49 4 HLIGUE R 50 1L (/5 5L, A errors
BB REAER, '

1T 7E MomentForm HI#I#A4LH & T user_name (K8, 1A B B AHE N2 ) content ]
HOME, T CARLAS R P 26 B 1) is_valid()45 S 4 False. 680 is_valid()k $0E % 7EAL I s B KPR
AEEEMVERH . T 0 2 S P BR B T A
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2. BEXZERIE

BRI A 7 2 AE Django JEAT REGE WAL I HIMT B & XA F 7484, W W LAIE S 4K Form
i ?asm cleanoﬁﬁtﬁ"nﬁx. &2 MomentForm 95 X401 F :

7 MomentForm " /in T 3¢ clean() e 4 () 5 X, 1% o ¥ 7T & # V| Form.is_valid() ki i
- H3h# Django WA, JFRHE NAZRHER R R & LRUEZEEE clean()BRA% . SRIAUEKY
 JUFB AR, W ValidationError() 5 45 RASIKIOUE: 4 R HCHE IERS, TR A A
- HEHPEHN cleaned_data. ABIHIFIRL RUE 6.5 Fir.

| - -— - ——— e =

B65 AELAEHBRIELR

e 221
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6.5.3 HMETEFE

VL SR BRI B Post $RATH, 2% T ELERIF /Y AN T R B RS HEATH
Niff94E#E. Diango Rt T4 MR8 has_changed (R AT/ EZHEHAL R M, MR T
def view moment (request)

data = {'content': 'Please input the content’,
'user name': 'B4',
'kind': 'Python K"}
f = MomentForm(request.POST, initial=data)
if f.has changed() :
HEMAMR S IRAT £ AR

e TERAEYIAAIL Form SEB I B4 A RS 5.

® reqeust.POST: Django M H ##T i H A EAE .
® initial: Form [J#J45{E, 7EVAH] has changed i, Django H initial " (1) B 59145 (E
AHEE, W RAZRLNERE True.

Django MY AEW KW A 7 BB GE, iEHEH changed data J& YA Hff i A7 FH 5 0w ¢
BT T8 changed data RS FBAMFFE, .

if f.has_changed() :
print"WFFBT TBE: %s" % "
for field in f.changed data:
print field

6.6 AIEILETE

ik

RN

pali

1R Django BRI EE 5 3 mUASREW L NI K, DT & 2 ] AOE L 4k 7K Django % X
R B R BEEARRY . B Sk RURORTT R AN A B G

6.6.1 =T

it X4k H django.contrib.admin.ModelAdmin )73, A LA GE I Ak i B AR L 4
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HINGE, I BN adminpy SCHAENHBRRIN G 2 % T, RO

A b g LT — MBI FI2K MomentAdmin, JH admin.site.register()f $4i & HAE
- AR Moment [ #E2 . MomentAdmin " il /& empty_value_display 5& X T #5508 # 5 [i
- WEEM BRI, XA )RR AR TR LR R L B AT DA B R R
AR SRR S . T R B R R I T .

(1) date_hierarchy: B8 HISRIFB, A3 HIAERE H -3 L H AR S 10 5 v

| (2) empty_value_display: ®E—NFHHR, EXZEMEBRHTR. BRTERPIEES

Ap RTINS EE R T REEN “FE” , FNRE headline FBMZ{E B~
B “CRWRRE” .
(3)fields Fl exclude: 43 %) FH T B 75 B4 H 1) 7 ORI HE B 8 B 1) 7 B o X 4 478 Moment
3

THREFEANEHESE (MomentAdminl ! MomentAdmin2) HH RN, #HELEEEHA
T A&7 content 1 kind FBX
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Python &3 FF & 3Lbk—Django. Tornado. Flask. Twisted

(4) fieldsets: FACE FBAM4L, AT LASEAHE A MBAURCE . 40 T fRA%4% Moment
7B A AL

IXFE, fE40H Moment MR, HHAMILTE NPAER, WHE 6.6 Fi.

(5) list editable: BETBIIR, HmiRlh bt wBoar Udnil. WIRBE T AR,
WA FEA TR o R SCA 7 BORE A REAE L7718 o 4

(6) list_per page: W BB, HHEGTRRNLHIEE, Rk 100,

(7) search fields: WHFEFIE, I MIF LI R IGHIGELT BAATE
%, i

(8) ordering: EFBHIF, [ S H T PRI S (0 HE 7 R
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A B e RSN e applmerentied P+ G|

B 6.6 FHHM

- 6.6.2 &R
; 01 SRS T A T O T P R AR ) s P AR, AT LA sk 4 R A 5 P BR A
 RCHEAT IR

| & Django # 24 EH G venv 1, WU Django fYBR A B b mT AR SCA 50 CRAEAE G
. TRES:
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TR T AR AT ER M, LUEH B OB, S . zlﬁiuzﬁﬁiﬁﬁ
- login.html #4375 Django & BARAR S04 I 2 IHA
1. ENFHEERHEE

FETH H b0 B B TR SCAF login html:

2. &8I E settings.py

FTFF 3O djangosite/djangosite/settings.py, Bt 5[] TEMPLATES ] DIRS T H, Hi#i‘E i
BB S s R I NS, et }

3. FRTFEETH
$T7F Django BRI\ login.html, X253 AT block, J2ETREAR SOk i S 3Ly 2L

02260



EEEHEEK . EHETIFERUEN loginhtml XHE, TURRAKPHERETHEM, ki
content_title. bodyclass, nav-global %, I FFHARLAFFIEL'S content_tilte HRFKI A A :

4. MXTEHIZR
F IO BB A E ST R TR, ST LTI E R M, R WA 6.7 .

o7 MAZMORE
BN S 5 T — A MA RN,

6.6.3 IS

MR FEGN S A PREA R, s Ak, v AR, WA LLEE E
X H T AdminSite 253k ST

1. EX AdminSite F3

A & X 1) AdminSite 75 ZH7E N FH ) admin.py XA+, FTFF djangosite/app/admin.py (14,
I AR
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from django.contrib import admin

class MyAdminSite (admin.AdminSite): #5€ X AdminSite T
site header = 'FRINE MY #ACE i X R TE
admin_site = MyAdminSite() FEBIE TR

admin site.register (Moment, MomentAdmin) # FH RS A B PR AR
2. {&¥I A urls.py

7t djangosite/djangosite/urls.py UL urlpatterns %12 H it & H] admin_site 5 SC4S FHuG
URL W, Lo

from django.conf.urls import url, include
from django.contrib import admin
from app.admin import admin site

urlpatterns = [
url (r'*admin/', admin site.urls), HESARAT
url (r'”app/', include ('app.urls')),

A ] admin_site.urls 354 T J5KR ¥ url.admin.urls.
3. MXEFIHR

AT TF RN 355 () admin &% TLIHT, B AdminSite B4 R & 6.8 Fir, & T LLLL
BIK 6.8 5 6.7 o IR ESLL R

©rr

Login| Django steadmin % | |

FRAVEERRIE

FOBFDjangositefTEIRINS

Username

Password

B 6.8 AdminSite £ %z %
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AAgi| v 5 1 site_header J& PEAXAE 8 5% BUIH h ik 251 A, FEILAR BT Django RN 53
DU AR T 51 o T LA T ERREBGE ], 0 T R sK A AdminSite 52 5845 7T

& &
4.

AdminSite % AR E B B

AT 7R o A site_header J&YE, T HITEIA AdminSite 287 % 52 il E .

6.7

site_header: ™ B 1K) Tk AR 2 R BLAIARE, BIAE HTML Fr%8<hl>H BRI N %
site_title: AN BE R TUAEN] WA T DA R TTI A2, B HTML Fr<title>rh @R
N2

site_url: B EuG T View site $ZH11) H brtisk, BRUGZMESHREZR “\” .

login_form: 5% U1 [ f# F ff] AuthenticationForm 124,

AERLG

MNATEARBEW T,

PH# Django FIMEALRF &3, VHE# Django #4114+ 5 MVC HERRHK R
PH# Django ¥ miF AUEFE: BINH. @M. JFRME. B, Re, SR, &
R o

FERRLZ R B AR A G . M SRR T k.
BRAMERRRBETL: —H—KR, —HELXR. THEKRA.
X S ARR R AR : FRRLR, ZRYK, REERILRK.
DR T IE N RIESH) URL B B0 JI5 %

DAL oA BORBBRR S AR T i

V%12 ] Django KR BIRKIE. ZHFREMFEA.
FRE R B M iR A B 5

JR A BRASAR € T 1 5V P B B G A

FRE Bt 1 2R 1 ) VR A A B
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BH A IEHEZE——Tornado

Tomado 2 — AT EAIIEFHZE R Web AR S25 K H AKX T HERFFEMRA . Tomado &F#7]
LA ERHL DL A3 RE, BT LAXTFSERT Web AR45K Ui, Tornado /& —/NERARM Web HEZR . A%
FEZEANEZWT.

® Tornado fiR: 2%3] Tornado HI4F i RHESRA RS54, LLKAE Windows & Linux 1 %:%%
Tornado,

o SBmERIE: % IVEHN Tornado Al 7B 4fe X IMEH K.

® JF%& Tornado M¥h: MIF&R—/N/NE!H) Torando ¥h &, 2¢>] Torando W3k (485 45
#J. URL M. RequestHandler. #iiRACEE. EE M. FL M. aHE.

o P BMIIFHESE. %3] Torando #£F Cookie HIFH " S IAE. SifF4gE HiAR. P
ﬁ%o

* WebSocket 4ifE: 2% >] WebSocket FIMER, LR H W FH ZE % T Tornado HEZE [ FF
zH.

® Tornado M¥5EE: 217 IR KIZE 85 Tornado HE42 W ik i 345 58 5 =K.



$7E SHABEIEZE—Tornado

7.1 Tornado #fiA

7.1.1 Tornado 1+48

Tornado /21 H] Python %5 i1 —/NE KM AT Y FEM Web IR$-28 . ‘B 7EALHE & M 48 i B IR
MR EwRE, AMERMRENAFELENRERY, HBHHERRHNHAMT RS,
Tornado fE 4 FriendFeed MUt fIZERIMESE, F 2009 49 A 10 HEA, HETELHE TIREH
XH)3C R, I BE—RINARKZE 2N . B FriendFeed 1 Facebook #F, BEHIRE A ]
4" LM Tornado, fU%5 Quora. Turntable.fm, Bitly. Hipmunk & MyYearbook %5 .

FAXT T HoAth Python P48 HESE, Tornado A W1 F4F A .

* SE&M Web #E42: 5 Django. Flask Z—#f, Tornado 114247 URL % HiMt . Request
BRI, B TRAR M DU VE B AR E TR Web N % TR .

* E—AERMMIMLLE, tEES Twisted. Gevent ZJiEZ Python HEZEAHMESE: 4T RP
VO X Ff. BT FRALEE, X AE7S Tomado Fk 7 AT LIE R Web N AR ST 2HESE, 7] A
FIRMUC RN . PIBEMSE, TR ARSS 2855 5 A N H

* ROLEA HTTPClient: BT R55-#5UiHELE, Tornado EHHt T AT /P HELLH) HTTP %
F Bt o

o RAFMIMI NI HTTP RS2 BARHEAD Python MZHESE (Django. Flask) g4t T
WS HTTP fRk%5-2%, (H'EATH HTTP k%25 th T A JR B K e A FIA#1 5% . 17 Tornado
ff) HTTP flk%54% 5 Tornado 0 i B4 &, AT LAE A T A3 5% .

® S5 M) WebSocket SZHF: WebSocket /& HTMLS H—FhFibrdE, SEBLT 3 a8 5 R 55 4%
2[5 F4) X i) S B 38 A o

K4 Tornado fJ_EI&%F s, Tornado F 45 FH 1 KB s 948 D IRSSHESE, i A& Django
FEEIR T LB KB WG, BTUAATERE EYH# Tomado M) F4 KM FERFE. BAMAIEHESE.
PR HIIE WSGI 38 5 =,
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7.1.2 %% Tornado
Tornado L2845 HC & 2| PyPI Mikirh, {43 Tornado i Z23&{EH T %, 7 Windows fl Linux

] LAl i — 4% pip i 4 o0 B 3%

#pip install tornado

%Ak 2 Al DUS AT AR A R G0 il Python BB, Zede sl Fan & 7.1 Biow.

B Administrator: Command Prompt

ing backport
yading backport

{(from

etup.p

directs

1ling collecte

ifi, hul;u;r >
talled b
m(!uil’

D\Lynn\book\Part I

B 7.1 Tornado %% 7 5%

EE: AFHLEAF I Tomado ER L T 43 A

72 Fy RS

VM2 Tornado "HEFFMIAE =, MFEME T AR & HfiHE. S0 R0 B g. K
gEMEL VO 70 10 HHh, BB 5| i B EER T Tornado 2R .
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721 RHES5RFIO

MIHSHUBE R R BERE, A4 THENLRSEH CPU RN AFERE HBT H 5=, BER @
RAFFHL; FnF, B4, M%SES VO MRIEERIFNBREE. Kk, 7£254 05
REFITF R, WADREFFAE VO FHSGHRAE P RIS AR RN > BRI AR SR AP R D EEE .

4G Unix Network Programing —5H 1€ X, R 1/0 ffé{’lf (synchronous I/O operation)
SEOERIFEAZE, HP VO BAEEMK; 5 /0 #1E (asynchronous I/O operation) A SE(E
SKEFEPHZE . 7E Python 1, [F]Z VO WT LAREERAR h — MBI AT VO BR%as FHLZE 8 FH 6 o 4
1T, 55 VO A2 FHIE I ] s BT o AR 28612 T

from tornado.httpclient import HTTPClient #Tornado f] HTTP % P2k

def synchronous visit():
hEtp client = HITPClient()
response = http client.fetch ("www.baidu.com") #FHZE, EZX www.baidu.com JilH5ER
print response.body

HTTPClient /& Tornado [¥[F25 5] HTTP % i, RIS synchronous visit()e& £ {#
M T 38 [FZE VO #4E Ui ] www.baidu.com MY, 1% eREIPAT IS ) B G T I EE 3B . Xt
IR 45 2% i B T B 2% . A 245 www.baidu.com [ 1) 58 R SR ER B 45 R 5, A g sE BT
synchronous_visit() B& £ I #AT -

#5725 10 Vi 7] www.baidu.com K355 (K B8 # TG0 45 5 8] 52 A fEIR B, Hadn:

from tornado.httpclient import AsyncHITPClient

def handle response (response) :
print response.body

def asynchronous visit():
http client = AsyncHTTPClient ()
http client.fetch ("www.baidu.com", callback=handle response)

AsyncHTTPClient /& Tornado (1) 5 Vi [a] HTTP % /" ¥ij. 7E_LIR{CALH asynchronous_visit()
PR AsyncHTTPClient Xt 58 =77 Btk AT 5 22 Vi 9], http_client.fetch() A3 & 7E R & 3
ZI 3R (9 T T 200 5 5 52 B U 1) F S B, AT 53X asynchronous_visit()t €5 52 ZI0AT 5E L. 24%)
www.baidu.com F Vi 7] SEFR 7€ )5, AsyncHTTPClient <3 FH callback 352 ME %, FRE
A LAFEEC R 5 N AbHE 7 ) 45 SRR AR
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7.2.2 Python X2 yield

P3P Torando HHEAT 545 VO RELIF RN . MEEFH T Python K4 F yield ¥R
HERAREIAT . FTLMES T DR AT, e 0 B JE5AR Python 1 yield XBFIOMEERMER
ik, TS yield Z AT B T S aI0ME .

1. &R
EREE (lterator) EVIMIEANILEN —Fr. BRBARZMESHE | ATEFHY
i, HEFA TR G R ERBAREERR, H AR RTEEATIEAS.

Python g A FTIEER A RO ER for, RIS S, I BBV REA
TCR LAPITIRE A Lian: 3

Hor 9 range(iR [Fl— MU i@ TR KA, i for B LR — MERBE U .
A iterOARI AT LUK SR . SR AHHONIEARER, .

AREE Y ¢ BlI%ARES

AR 5@ Python X R A RIEASHE —A nextO7E, BKIAAZAERTLLRE—
AL WHE (el for HA)D A LUIEE AW next) 7 EREN VA TTHR. Hin:

W AT DA — XA next() vk V7 0540 2%, ELE next()i&[7] Stoplteration 5% LA
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B7E _?ﬁ#’iﬁﬁﬂiﬁﬁ—f-Tornado

SRR, tin.

2. {EA yield

BEARARTE Python 42 o KT VSRS, 5.2 FF R4 ST 561 1 LR AR BSIR? 25 SR A
H yield K57 PAMER & X h a5 yield %ﬁ?%@ﬁ%ﬁ%ﬁ&ﬁ%@&, ARG
VAR GBS A R

Rl 7-10 ARHS 40 °F -

PUT LA IRTI 5 R0 F

BRI SRR 1 nextQRR B, AT AR B0 0 JHEIF yield (IS5 RAFNIERIBFITEE .
HIEAAR R return I, AR LU0 Stoplteration S (AL 1k, :

#I3: 4 Python ¥, 1A yield X4t F & LY %R B LA “ERB” .
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7.2.3 Hig

A Tornado PME T LATT R R RIS 54T A [N, PR A Vh R A 5 AN T e
B LA/ T 888 B SOOI IR, = — 7 S e i T A

1. REHERH
FAPMESARTT A M 55 i) Zh e ARSIl T -

from tornado import gen # IR gen
from tornado.httpclient import AsyncHTTPClient

@gen.coroutine # 15 gen. coroutine Eifizs
def coroutine visit():

http client = AsyncHTTPClient ()
response = yield http client.fetch ("www.baidu.com")
print response.body

KB RAER T 520 % P i AsyncHTTPClient HEAT BUIHI Vi), 2%17i 28 @gen.coroutine 7
PHIXRE MR E. BT yield XEFHAEH, RS A5 [ & EOH T 4B V5 1A
53, e LLEREAE yield BRI G %S 45 RAHIESR) .

2. ARAMERE

H T Tornado W23 T Python ff yield SSH TSI, FT LAASREAR U FH 8 ok B0 1 F B
FERR G, Hotn AT i AOARHS AN i 1 P 2 1T 4 5 1Y) coroutine_visit() B ek 4L :

def bad call():
coroutine visit ()

ViR BR BinT LAE L AT =F 07 BT A .

* fEAS RN R BN yield S8F A
® 7£ I0Loop WA 30}, it I0Loop i run_sync()e& E0if H .
® £ IOLoop .4 A 5hit, it IOLoop ] spawn_callback() ek %51 H -

R A AR R O PR R BT
from tornado import gen # SIADIEE gen

@gen.coroutine
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def outer coroutine():
print "start call another coroutine"
yield coroutine visit()
print "end of outer couroutine"

A4 outer_coroutine F1 coroutine_visit #/2& VMFERREL FTELEATZ AT LA yield S8
FHATIA

I0Loop f& Torando ) FFMEFA XI5, Tornado Fi/Fdid € W WT A 25 7 i 1) el i 5K,
HPATAHN R . 4F2 7 M AIE N 10Loop [#) running ARASHS, ALLE run_sync()pf H0M H
R et

from tornado.ioloop import IOLoop #5|A IOLoopX‘fﬁ

def func normal () :
print "start to call a coroutine"
IOLoop.current () .run_sync (lambda: coroutine visit())
print "end of calling a coroutine"

EE: Ak A AR T # I0Loop, AF/6 @4## IOLoop # LLARIEA R B A F ik,

A4 5| F tornado.ioloop £ ff] IOLoop X%, Z & 7E 158 A E 4 ] run_sync()eR E0H
25 lambda BRI PR EL . run_sync()pR O P2 AT B B PAT, ERIWA T EEBUT
5E K o

#5 |, Tornado TR PHFE R EAE IOLoop () running RAF A GEMAAH, RAE run_sync
R ETER T B3N, 515 I0Loop HIPER, BEMSEIZHEA: JE3) I0Loop—~iAH# lambda
4% B P FE R £ — 12 1 TOLoop-

24 Tornado F£/F L2840 T running RZS I B FE B8 B0 8 FH R B R

from tornado.ioloop import IOLoop #5| A\ T0Loop X%

def func normal():
print "start to call a coroutine"
I0Loop.current () .spawn_callback (coroutine visit)
print "end of calling a coroutine"

A4 spawn_callback() bR FCRF AN 2 S5 45 45 U FH VM FEHRAT 58 i, BT LA spawn_callback()Z /i #1
2 Ji (¥ print 5 A4 S HOELEIAT , 1M coroutine visit A< 5 54> i IOLoop 7E £ ) I HLEBEAT I FH
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I0Loop [#] spawn_callback() ek #8 h JT & e LAk B AR bR B0 PR [ i 77 8k, T B
S BEA spawn_callback() i I ¥  3 R F0 B B AL

3. EMMEPEMAMBESRY

FE PR ELHE A H BEL2E bR B SE R PO RE A B I PERE, BITLL Tornado S 178 BV -h M ] 4
Rt BE P ZE R K, AT AN S Wi MR AS B4 AR EEAT 1 505 AR i T

from concurrent.futures import ThreadPoolExecutor
thread pool = ThreadPoolExecutor (2)

def mySleep (count) :
import time
for I in range(count):
time.sleep(1)

@gen.coroutine

def call blocking():
print "start of call blocking"
yield thread pool.submit (mySleep, 10)
print "end of call blocking"

RS %651 T concurrent.futures ] ThreadPoolExecutor 35, JESEFIL T — AN A4
2 () 2 Fith thread_pool. 75 75 22 i F PH 2 e& 25 (1) Pp 2 call_blocking 1, f§7H thread_pool.submit
FHBRZE R %, FEiEIT yield IR [Pl IXFEE AL B ZE PhRE AT E LR FE 4R S04 T, tHARAE T PHIE s 5K
I JE AR B HAT I o

4. EHhEPEGSIRIEAA

FIHAT AL, S R TR A yield X8 P54 — AN b R g e k. Hsg,
Tornado SLVFZETMFEHH —/ yield KB FEMFZ NP WAH, HFHXSHH YR (list) 5
¥4t (dictionary) )7 R A%IH45 yield S FHIAT

{3 3R 7 KAtk 2 A A8 A = BARRS T T

from tornado import gen # IR gen
from tornado.httpclient import AsyncHTTPClient

@gen.coroutine # {iH gen.coroutine Bffidh
def coroutine visit():
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TEARAS H 9R Hl @gen.coroutine st # 5 XU, 7ERTE yield iyMh s FIBIRAEBE T4 5
- M, REEFIRT A RHBBITERIE, yield 4 2BEIHF4LEHAT . yield LAFIE T
BB N AR EER, "B for IBREAVIH .

<7 377 KAt i 2520 U R R s ARG 40 F

Ailrh L7 T G yield Ko7 15157 2 T 2K, I H Tomado LA S8R [F1 545 18
R

73 SHES: FF4& Tornado Wik

AHi % 34 Tornado # 3. Web i i) J7 1% LI AT, % ] LAMEA] Tornado FF &
H IR
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7.3.1 MuhLEH

[ 7-2] JEL 40 HelloWorld #2727 2] Tornado W3l (I 3EA L5 4 :

import tornado.ioloop
import tornado.web

class MainHandler (tornado.web.RequestHandler) :
def get(self):
self.write("Hello world")

def make app():
return tornado.web.Application([
(r"/", MainHandler),

i)

def main() :
app = make app ()
app.listen (8888)
tornado.ioloop.IOLoop.current () .start()

1f | pame | == U ‘marn Me
main()

N HEAT AT L R T A

(1) H5eiEid import #&A)5] A tornado 3 H /] ioloop Al web 2. 5| NIXH /> 2 Tomado
T2 BB Ai o

(2) SZBL—/ web.RequestHandler 138, FHILH K getORREL, 1268 E 51 TTAH I & 17 2%
RequestHandler ) HTTP GET 13K (1] &b 28 o A<45) o fif 538 ik self.write() Bf £k H“ Hello world s

(3) EXT make appOBE¥, ZEERA]—4 web.Application X} % . ZMRHIHE | 5
¥ T %€ X Tornado FEFF M LS o ABIKEXTHR URL (5 MBS 2] T RequestHandler 28
MainHandler H'

(4) Fi web.Application.listen() bR FFi 1l 55 2 1 T 1) 3 1 o

(5) H tornado.ioloop.IOLoop.current().start())5 2l I0Loop, i%FRENG —HIEIT HARH,
T b 3 58 BT 2% 7 i R U7 )1 3K
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Tornado

7.3.2 PRHRET

] web.Application X} % ALi% 158 1 NS4 URL ¥ Bt 51 R AL E /7 505 Django 21k,
FHIE W 45 5 AT R DAL . Tornado FIBR I F PR AR : [BEE FRBEMNSHFRRE.

1. BIEFHERE
[#] 7 7 Ef B0 A A B A e DTS, B
Handlers = [ ("/", MainHandler), # RICREARBR 2
("/entry", EntryHandler), #RICAL/entry
("/entry/2015", Entry2015Hander), # R IR /entry/2015
]
2. BHFERE

SR BT LR R — e RO R AR U B[R] RequesetHandler HARER, o 4% /Y
SHE R/NMES “0” WR, Tl —NSEEERE] T

# url handler
handlers = [(x"/entry/([*/]1+)", EntryHandler),]

class EntryHandler (tornado.web.RequestHandler) :
def get(self, slug):
entry = self.db.get ("SELECT * FROM entries WHERE slug = %s", slug)
if not entry:
raise tornado.web.HTTPError (404)
self.render ("entry.html", entry=entry)

KB “lentry/([M]+H)” & X “Lhlentry/JFk) URL” B, MMESHHRIABTRIENRE
X, PRLGMILHETUSHE 6 FEPMAHN/T. URL BHAIZER S USHE L1445
RequestHandler 1] getO)Rfi%, AB+F¥i%ZSHma A slug.

3. HRUAMEMSH®E

Z B % ) handlers = [(r"/entry/([*/]+)", EntryHandler), ]85 X T % F s A 00\ B 12
24 thtn, HEEWILACH T #AR.

http://xx.xx.xx.xx/entry/abc
http://xx.xx.xx.xx/entry/2015-09-10
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{H L IETE DL :

X T R E LA S A AR IR, WG EE AT /7228 URL BRI get() Rk i
s

A S AR s PR AR B4+ 75 X T URL At femtry/([A]%) ", 44 % RequestHandler
TR getOF AN slug ZHCE TR default. :
4. BEBBZ |
BB RV URL Batehi X B AT 5%, Hl:

A H ) URL #83K5E X T year. month, day. slug % 4 NS¥.

7.3.3 RequestHandler

TR A2 2], $H C4 T# 2 T RequestHandler 257F Tornado W% FE 7 i EE4EH,
B AC E A0 B URL R %02 . A A5 T RequesetHandler (I £ N % . ' ]

1. BARER
%ﬁ?%%ﬁ%ﬁlﬂﬁﬁﬁﬂ@ﬁ&& RequestHandler H##5% # A\ 51 B ${ (Entry Point),
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ATHI T A Y getQRREH 2 SR N iR 3. FoAb AT A AN s R 30 F ATk .
(1) RequestHandler.initialize() '

GHERTRES, FHLT RequestHandler TISEHIKIFIIEMILTE. 7TLLK R H %8S
. SHCRETRCE URL WU fE . .

A ] initialize 5S4 database, 1% S i Application 5 X URL B&f i LA dict 773045 H

(2) RequestHandler.prepare(). RequestHandler.on_finish()

prepare() /7 &M T RACEE (get. post 5) FVAZ AT IFIEEHALE . T on_finish(OH T
VR B ARG — S B A . XA E—ANERBERT, —/MEAHS, WTLURE LR H

- BOHATE'S . S8 A prepare() T LB IR MG ERAE , T on_finish()77 ¥ AT {807 BN 2 o Y
- AR KRB PR B A

(3) HTTP Action Ab¥H g %

£/ HTTP Action 7E RequestHandler =17 L4 8% i) R Bk AT Ab 28 o

® RequestHandler.get(*args, **kwargs)
® RequestHandler.head(*args, **kwargs)
® RequestHandler.post(*args, **kwargs)
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® RequestHandler.delete(*args, **kwargs)
® RequestHandler.patch(*args, **kwargs)
® RequestHandler.put(*args, **kwargs)

® RequestHandler.options(*args, **kwargs)
A b2 R R LA AT I 2 HTTP Action /NE 7 44, AAA FRBOER SR Y 757

2. HINFIK

N FE IR FETE RequestHandler * Fl T3REE P Sy A B0 TR BRECHUE I, ELAN3REX URL
W FFFER . Post #RATSHEE

(1) RequestHandler.get argument(name). RequestHandler.get arguments(name)

#HRIREIE ESHNIME. get argument IRIFHL/ME; [ get arguments 25 W SEAFEZ A
ERER TR, REIZAMERSIER,

FH get_argument/get arguments()/7 V23K HU )& URL 2 W F4F 5 S50 Post Je X S H 1S4
a5

(2) RequestHandler.get_query_argument(name). RequestHandler.get query arguments(name)
EA115 get_argument. get arguments [ ZhAEZIL, (EHRUN URL EHSHP RN SHL.

(3) RequestHandler.get body argument(name). RequestHandler.get body arguments(name)
55 get_argument. get arguments THAEZSML, {EHRAUM Post S35 B M IKELSH{H .

$I15: f£—f&HF LT A get argument/get arguments 2P 7T, B % € 11£ get query argument/
get query arguments #= get body argument/get body arguments #9454 .

(4) RequestHandler.get cookie(name, default=None)
FR 4 Cookie 4 FR3IRHEL Cookie {H -
(5) RequestHandler.request

iR [A] tornado.httputil. HTTPServerRequest X % S K@, i 10 % AT LAIREUK T HTTP
HRH—VMER, .

import tornado.web
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class DetailHandler (tornado.web.RequestHandler) :

def get(): !
remote ip = self.request.remote ip R P 1P Mkt
host = self.request.host PREGER I EH AL

5 F € httputil. HTTPServerRequest X1 & @M WZE 7.1 s,

Fz 7.1 HTTPServerRequest F R RE M

&t 4 UM

method HTTPi#3K J5i%, LWIGET. POST4E
uri % P A SR i R SE N
path uriff 24, BIAEIEEHTFR S
query uri () AV E 5 R
version 2 P 3 BOE VR A FOHTTPRRAS, HLAIHTTP/1.1
headers L7 377 R X HHTTP Headers
body LAFFF 8 R FIA HTTPH B 14
remote_ip % P 3 TPk
protocol R PP, HEIWHTTP. HTTPS
host WRH R R N4
arguments P RAS BT S8
files LA g7 sRRIE I % 7 Ui A SO, AN SCIF 42 %4 N —/NHTTPFile
cookies % P AL ) Cookie 7 4L

3. Bt nm Rz R

i e . PR BOR AR — 41 0 % A AL ER 5 SR T R e B, TR #E A EATT LA S URL /Y
REERGR . RS AN R BT .

(1) RequestHandler.set_status(status_code, reason =None)
B E HTTP Response H IR [E155 . i RAGfAVERESR), WATLAREL reason 5.
(2) RequestHandler.set header(name, value)

PLBEAE XS 95 X% B HTTP Response () HTTP kS%(. 1§/ set_header fic & fJ Header {H
V478 55 2 AUAL B () Header, Lhfu:

import tornado.web
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A ] getOFBAMA T 3 1K set_header, {ERHALE T #4 Header 2, /50 HTTP
Header P IS HUK & R |

(3) RequestHandler.add header(name, value)

DL () 77 X 5 B HTTP Response ' f{] HTTP 3kZ4{. 5 set_header /N[l ] & add_headerv,'
fic B (1) Header B AN 4578 5 2 AUAC & (1) Header, HLH0: ’

)5 HTTP Header F IS EE S £

(4) RequestHandler.write(chunk)

Ko i KISE ) HTTP Body RIZ4: % /¥ 26— RIE UL T, AR BOth FAF B8 % P
MR ERRE—ANF I, NEEXAMREL ISON R EXL % i, R HTTP Header
ff] Content_Type ¥ & X application/json.

(5) RequestHandler. ﬁnisl_l(chunk=None) |
#7518 40 Tornado:Response 1A/ TAE EL58 %, chunk ZH0R B AL B4 %/ 3ft) HTTP |
body . i finish()/& , Tornado ¥ [f1% /it & % HTTP Response. 4 /7 i%i& F T%f RequestHandler
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W PR AL, B TE R R VEEN 7.3.4 5.
IR ARV ARG EIARYG I, RAAM finish() R,
(6) RequestHandler.render(template_name, **kwargs) |
P E IS BUE AN, 7T ATEAS o B b AR AR SO 2 IR 28, Hedn:

render(OI5 1 MSERMBHR LM B4, ZFUMZSHOHALAZ MRS

Tornado HIBEA MR EVEL Django M[F, HRINAESSN, RPOLIEB/ATTH . MA T
WATEEH T AS 2 6 5.

(7) RequestHandler.redirect(url, permanent=False, status=None)

BT EE M. 7F RequestHandler ZAbBEE A2, WT LABE VA redirect() ek #0177 1 5
‘IiE rﬁl ’ Hﬁlﬂ H L
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FEA4 LoginHandler ] post AbEE R #HH , HR4E 560 UE A 75 B DR 25 i 25 [+ AN [7] 9 T -
SR Ih U 5 [ 2 next ¥ 1A URL: @iRAST), WEE 2] “Nlogin” T .

(8) RequestHandler.clear()
B2 TEEAR KGR 2Z 575 A\ W) Header A1 Body W% . Lhin:
import tornado.web
class DetailHandler (tornado.web.RequestHandler) :
def get():
self.set header ("NUMBER", 8)
self.clear()
self.set header ("LANGUAGE", "France")
5 5 ) Header H¥ A5 24 NUMBER.
(9) RequestHandler.set _cookie(name, value)
T /ME X E Response H ] Cookie {H

(10) RequestHandler.clear all cookies(path="", domain=None)

HEARRE R B FTE Cookie.

734 RTURNHIEN

FEATE 2Z A2 X W 140 2 F [R5 (0 ik A B 7 (91K, BIE RequestHandler ) get()al
postOER B P e T A AL EE, 4iBH get(). postOZFHREUE D L% iR [ Response. fH 2
AbHE P 4R L B AR R B AN VO B, IXPERIAL BN S PHEE IR S A 28, FTLLFAE &
REZ P mifm i REk g% .

Tornado A P 7 2 0] 022 [R] 0 ) AL B IR
o Sik: 4%t RequestHandler ) 4h 2 if £ F @tornado.web.asynchronous & 4fi#%, &K

IR S HLEIECR AL .
o PpfEfk: %%F RequestHandler )40 B4 F @tornado.gen.coroutine &2, #ERIAH
&) B B S R
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BTE

1. B
(7= 7-31 52 4L1K) RequestHandler ZbFE &1 -

import tornado.web
import tornado.httpclient

class MainHandler (tornado.web.RequestHandler) :
@tornado.web.asynchronous
def get(self):
http = tornado.httpclient.AsyncHTTPClient ()
http.fetch("http://www.baidu.com",
callback=self.on response)

def on_response(self, response):
if response.error: raise tornado.web.HTTPError (500)
self.write (response.body)
self.finish()

SR AIEAELR

Tornado

A5 vh F 247 8§ tornado.web.asynchronous & X T HTTP Vj o] b BE p& 51 get(). 1XFF, 24 get()
BRBUREIN, X% HTTP 3j A i3 K MR S8R BTLA Torado JEVA %K% HTTP Response 45%
Y. R M7EREJE 1) on_response() ¥ finish() b& X4 A HI A, Tornado A %13 A< IR A # £.5¢ 1%,

A] LR I% Response %5 %5 )7 bifi o

S e BARIE R T IR S A RE S, (BIAGIFT7R, FEMAEE LRI 7 i A .

2. hEW

Tornado WME&E & T IR PALERAN D AL B AR A, AEFHARASBETSMT 2 18,  SCRENEIE N iy it

& iR I R K
(7Rt 7-41 PR HI AR T LA B R -

import tornado.web

import tornado.httpclientclass MainHandler (tornado.web.RequestHandler):

@tornado.gen.coroutine

def get(self):
http = tornado.httpclient.AsyncHTTPClient ()
response = yield http.fetch("http://www.baidu.com")
self.write(response.body)

AR — AN R Wt A AR AL B 3%, RIS R S AN R IR A Z . LI

KEBARFWT
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* ff tornado.gen.coroutine %%1fi MainHandler [¥] get(). post()%FAbHE k%
o [fH RN RAHFENRE, HanAFIf) AsyncHTTPClient.
o M yield BT IREUF B X R AALELE R

74 FRSAEIEER

P B AE R LT BT Mk i b E h g, 1T Tornado ) FF & 5 3k FriendFeed 1 Facebook
XRERAE AT P 2s S H Ak, AT PA Tornado HEZEAS & B HoAth Python HEZREE R T HBAEE KA &
WIIRAEThfE . HFZHELE, TFARE GRS PLEIT K&t BE 224 S K H - S AENLE] .

7.4.1 %% Cookie #ll

Cookie FEIRZ WA T HEAIH P (15 6y T i A7 £ 7 A% 35 (Client Side) HIEHE, &
MF RFC2109. 7E Tornado #H{# ] RequestHandler.get cookie(). RequestHandler.set cookie()R]
PLIF % Cookie #EATIEE, Hul:

import tornado.web

sessiion 4d = 1
class MainHandler (tornado.web.RequestHandler) :
def get (self):
if not self.get cookie("session"):
: self.set cookie("session",str( session id))
gsession id = session id + 1 :
self.write("Your session got a new session!")
else: !
self.write ("Your session was set!")

A5 ] get_cookie()pR KA Cookie % “session” & HAFLE, WHRATELE N A HIR T 5

session_id.
}I15:. £EFREA YT, Cookie 2% 14444 X # A T4 Session 13 &,

4 Cookie A IRFEFER /7 S, JIT LAGI o] GRUE L AN L 50 e 9545 S R P L6 ZBUARR R P )
i . Tornado $#4it T 24 Cookie 5 BN KIHLH], 755 b Tk B R AR AT AME L Cookie HIBE1E.
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(74 7-51 —/MEEFH %24 Cookie f¥159 3481 21 T 7«

AR AR T — MR E SROTIE,  AEHTIORE AT .

* £ tornado.web.Application Xt ALK T cookie_secret B¥, ESHERL T
8, HTARIFA MBS Cookie INEEIN I .

* 7FE % E L Bl Cookie ff) # /7 Al RequestHandler.get secure_cookie # #t J& 3k
RequestHandler.get cookie .

* % E'S N Cookie [ Hh 77 F RequestHandler.set_secure_cookie # # Ji K
RequestHandler.set_cookie i FH -

KR, FFRE IS Cookie HIPHIERIE T -

¥ E: cookie_secret £#1f % Cookie 49 % H4, FBMIFRY T4, ReewFELst
AR .
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742 BAPBMMAE

7£ Tornado (1] RequestHandler 2714 —A" current user J& M TIRAF 4 ARG 4 .
RequestHandler.current_user FIERIAE/E None, 7E get(). post()Z5 bR & B m] LA I 2 HUi% 8
PECAIRTF AT J 44« RequestHandler.current user & — i@, FrLAJF A #H B EK
RequestHandler.get current user()ef % LA &% B i% 8 YA

[ 7~ 7-6 X 1 22 f# FH RequestHandler.current_user J& £ 2 RequestHandler.get current_user()
JTVESR S B 453 1 K 81 7«

import tornado.web
import tornado.ioloop

import uuid #UUID AR
dict sessions = {} HRIEHTH R Session
class BaseHandler (tornado.web.RequestHandler) : SRR

def get current user(self): #5 A current user HIER4L

session id = self.get secure coockie('session 1d")
return dict sessions.get(session id)

class MainHandler (BaseHandler) :
@tornado.web.authenticated $TEEHMNEA REVT IR IRALBE RS
def get(self):
name = tornado.escape.xhtml escape(self.current user)
self.write("Hello, " + name)

class LoginHandler (BaseHandler) : -
def get (self): R
self.write('<html><body>"'
'<form action="/login" method="post">'

'Name: <input type="text" name="name">'
'<input type="submit" value="Sign in">'
t2/form>"
'</body></html>")

def post (self): AR VPR R

if len(self.get argument("name"))<3:
self.redirect ("/login")
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session id = str(uuid.uuidl())

dict sessions[session id] = self.get argument("name")
self.set secure cookie ("session id", session id)
self.redirect ("/")

application = tornado.web .Application (

[

#URL B E X

(r"/", MainHandler),
(r"/login", LoginHandler),

1,

cookie secret="SECRET DONT LEAK", #Cookie M HH
login url: "/login") #5E S8 SR LT

def main():
application.listen(8888)
tornado.ioloop.IOLoop.current () .start () BRI

iE . pemel == main "%
main ()

APl R T — A 7e B A IEARHESE, X HACR AT T .

F4 R 7 dict_sessions ffA7 ORI P E R, A i, AfHHERE “&
1 ID: 47 HBAEX .

5E X FEHESS BaseHandler, 1%2684k7K [ tornado.web.RequestHandler, Fl ¥ 5 AR
A MBS B AL BT A . EEE M get_current user() bR £, HAETF K& Vi
RequestHandler.current_user J& ¥ if B 2 # Tomado ¥ H . % iR ¥ & %& H
get_secure_cookie()IRFF A K Vi ] (1) 2% 1 ID, #RJ5HI251% ID M dict_sessions H13k 731/
R [A]

MainHander 282 —ANESR A &k S AIEA GEVT W) (AR BEAS 5L . % Ab 2R 248 (1) 4k
P ER B get() ¥ F T 34 Mii#% tornado.web.authenticated, FL A 126410 2% i &b BH pR BULE AT 2
HTARYE current_user 4275 O 24 IR AE SR AT F P (9 8 O UIETE 0 . 41 2R 28 (6 U T
PURATIE R &5, 4500 8 2T m) 31 Wb 1 5 5% 0T

LoginHandler 28/& &k T AIALEESS, 3L getORREH TEYVE K IUH, post()EREUH THAE
REAVFR R A RERPRMAMBP 2 KTET 3NN RER P E%.
1t tornado.web.Application [FIHI4A LR IR login_ url S5 H I ik ) 8 S5 0T THT skl . 1%
Hitik4% FH T torado.web.authenticated &4 75 &L /- AL UE N 52 (7] 2 — > URL.
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EE: WMASGEN TR R BA RS S %K E BaseHandler £, % R2 AKX
J? & # tornado.web.RequestHandler % .

R B A TEE B S S A%, AU BTN, SRR, 4
PRGBS, XN AR B TR,

743 PBhlEBuaKE

PEukiE KA (Cross-site request forgery, CSRF 5t XSRF) & —Ffid ol (f % A H . 18
it CSRF, Xili&vlLVEFH P84y, fEH P ARE RGO T RIT SR

1. CSRF WE/RIE

& 7.2 /< T CSRF [F3A S, Hrb Sitel £47E4E CSRF Wil Muss, 1 Site2 fEA7AEH
AT R IR ki

1. KR
2. B, B Cookie
< Sitel
5. P AR, 1 Sitel TR
P
3. ViR T
e 4 JBEIAMA Sttt Sl BERRIO | (o s

B 7.2 CSRF #9k KRMH

X 7.2 I BAEAT IR o

® JHESEVI R T AE4E CSRF JRi (35 Sites1, IhE % H3RINE T Cookie. MLJm, FT
HZH X sitel #7485 Sitel €] Cookie, [HUt# Sitel A RAH LA
o R H P VI T A kAT 9 3 £ Site2, 1M Site2 (1493 [B] 5T HhH A — /Ml Sitel
HHAT BRI ERE, BN T Bk A A Lt P s R B R R MhRE R,
SEbR_ B 1) Sitel 3 A HEAT PR IE K :
<a href="http://www.sitel.com/get money?amount=500&dest card=340734569234">
ZHATCAHR
</a>
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* M —BAanEEsEE, SENMIEREST R Sitel 3 aURE TR, FRZarHErP
1t Sitel BT EFER H AR, Frid Sitel ZEWCEIH - M RKAPR T Cookie FPKEIA
AR PR RIERER. N, SRS ECRiRE.

2. H Tornado BA3E CSRF W

A T HiiE CSRF Biify, BREGAMERAIE—ANSEUANE NS MR ILECAFAELE Cookie H1 X}
WAH .

Tornado . F 7] L i —4> Cookie SkAl—AN BRI HTML 3 ¥ 70 2 [n) 70 R $R 44 R . IXFE,
BNV T ) R FAPRAT I, BB 45 2 Bl R T AE A% 19 Cookie. 41 5 ¥ ULAL, W) Tornado
N A EERE .

JT )&t Tornado ] CSRF Bii 1) RE 5 Z PN P B

(1) 7ESEHI4k tornado.web.Application B 4% A xsrf cookies=True 2%, H

application = tornado.web.Application ([
(r'/', MainHandler),
(r'/purchase', PurchaseHandler),
] ’
cookie secret = "DONT_LEAK SECRET",
xsrf_cookies = True,
)

%)
settings = {
"cookie secret": "DONT LEAK SECRET",

"xsrf cookies": True

}

application = tornado.web.Application ([
(r'/', MainHandler),
(r'/login', LoginHandler),

], **settings)

$215: % tornado.web.Application % 241454089 S 43 % o), T AR A M) —AF38 3T setting
F G XENG LS,

(2) 7EWAHA HIML R RSO, O BT RN xsrf_form_html() 5 EAR%E
=P
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<form action="/login" method="post">
{% module xsrf form html() %}
<input type="text" name="message"/>
<input type="submit" wvalue="Post"/>
</form>

XL {% module xsrf_form_html() %} 2 F] T b 2 HL45 N F el oG 55 AR 1E 25 3 37 5K A 4 o

Tornado ff] %42 Cookies S/l XSRF B yuHER Sk TN HIJF & & R Z 4l . B eql,
TFRkETRBHRZPHNEHM 1157, Kt Tornado W Z2DhGE AR A H .

7.5 HTML5 WebSocket 2 5 7 F

Tornado [¥) 57 45 Pk AR 45 L AR B 305 & IR 25 4 (1) R A0, 2% ) i 5 AR 45 4 TR B A 2 1
FHA R 2 i R RSB N o 177 WebSocket 1E & 7E HTTP % /7 Ui 5 it 55 4% 2 0] G2 37 FF A
] HTMLS brfEfi R . A Z0o6 UHi# WebSocket 2 AR 7E Tornado HEZE [ F

7.5.1 WebSocket =

WebSocket protocol & HTMLS & ) —Fp g IARAEDML (RFC6455) , BESLHL T M HAES
IR 25 25 (1AM T3 (E  (full-duplex) »

1. WebSocket #I5 fiF =
B4 ) HTTP F1 HTML HEARf H % 7 i =2 ) Bl 45 4% 0615 SRk I 3R 13 R R A N FH 3 5% . H
bt B s SR TR I 2, SR R {5 A5 A I AN Rl AL N P R SR

WebSocket 518 Socket {FIML, "EFTHE T ik HTTP f¥] Request 'ﬁ] Response — X} —[f]
WAERLAL, [T T MRS A e s R RN s R, | 73 BT
HTTP+HTML ) A = BR P -

P 7.3 TLAFEE], 4 HTTP+HTML J5 K HG@E M T % /7 i E3h & KRR, Mk
G A IR 55 2 A AR B R . VI Wi Ajax. Long poll %3464 HTTP MBhARS
AR, (HZXEEBARTEARAAEA, Feo T R L ST 5 9.
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T s
%) HTTP+HTML J5 % B % o
S AL = i
&L FESCH N
BRER | e
X y S A5 AN
o < HIEEEIRL S i
P < KK AR%2%

B 7.3 HTTP+HTML # %4 5 F £ FRit

1M WebSocket 1F &4 T N AHXFE I35 0 HI3T  HTMLS #RUE, M%7 1) Socket #1E,
WebSocket XAENHJZE X T HAMAZ BRI, £75 Tornado IXFE IR ASHELEF JavaScript
% i ] LRI H ARV WebSocket FEER

S 45 WebSocket f%F ST o

® WebSocket ifi & Ik 95 #% i BN HEE A7 5

* HXFF Ajax F1 Long poll 255K, WebSocket i {5 A5 7Y 5 &3
® WebSocket 153X 5 HTTP 58/ Internet 11z .

* [K2h& HTMLS BIAREDMS, B DAASSZ AL B K 58 FI 28

2. WebSocket Bi@E{SEIE

WebSocket I 5 I ELREAE R F i 55 IR 9545 Z (B2 5 TCP FEABERE, MM LGRS HA
TH B T B 45 % 7 Ui N REMSREAT BRIV S £

H AR WebSocket ANJ& HTTP, {HH T-7F Internet |~ HTML Z< 5 /& i HTTP &35 3317454

(1], FTLL WebSocket {4 E 5 HTTP #ATHME. IETF 7E RFC6455 1 5E X T 3T HTTP 4%
#37 WebSocket {5 18 AR HERFE .

% P il L RGBT HTTP Request 25 V7 iR 5528 75 B8 7 — 4> WebSocket K555 14 :

GET /stock info/?encoding=text HTTP/1.1
Host: echo.websocket.org

Origin: http://websocket.org

Cookie: _ token=ubcxx13

Connection: Upgrade

Sec-WebSocket-Key: uRovscZjNol/umbTt5S5uKmw==
Upgrade: websocket

Sec-WebSocket-Version: 13
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B AT LURBLILATSR & — ™ HTTP Request £, JFXH AN BIEH %

* HTTP i#Kifid: GET.

o ifskihhlk: /stock info.

* HTTP jRAES: 1.1,

* Jk%a% EHIA: echo.websocket.org.
® Cookie f58: _ token=ubcxx13.

{HJ27E HTTP Header L T 4 NMEERIFBE, EATZE:

Connection: Upgrade

Sec-WebSocket-Key: uRovscZijNol/umbTtS5uKmw==
Upgrade: websocket

Sec-WebSocket-Version: 13

X & WebSocket £V HEHE 1%L, B VR Web IRS545: &) i 2 £ 32—~ WebSocket
BEEE, & umAd FH ) WebSocket FiRASE 13, %42 uRovscZjNol/umbTtSuKmw==.

R4 28 7EW 2% Request Ji, 11 5 A 72 22 37 WebSocket 442 U % [A125481 01 F f¥) Response:

HTTP/1.1 101 WebSocket Protocol Handshake

Date: Fri, 10 Feb 2012 17:38:18 GMT

Connection: Upgrade

Server: Kaazing Gateway

Upgrade: WebSocket

Access-Control-Allow-Origin: http://websocket.org
Access-Control-Allow-Credentials: true
Sec-WebSocket-Accept: rLHCkw/SKsO9GAH/ZSFhBATDKrU=
Access-Control-Allow-Headers: content-type

AT H & — M FRUER] HTTP Response, +H115 WebSocket #H 5% [¥] Header {57 & /2

Connection: Upgrade
Upgrade: WebSocket
Sec-WebSocket-Accept: rLHCkw/SKsO9GAH/ZSFhBATDKrU=

AT A P A B4 R R e IR %S 8y O AN A% B i 9 WebSocket B4 . T
Sec-WebSocket-Accept &K% F' i K%K Sec-WebSocket-Key M J& r=4: f%#E, LLik%& P
BN IRS5 4% BENE 1E 9 TAE .

I, RS RS AR CAE T —A TCP FrAKEEE, X7 4w LLREN [ X 77
HRIETH B o
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752 MRFimMmIZ

Tornado & X T tornado.websocket. WebSocketHandler 25 i T-4b ¥ WebSocket F8:(1)id K,
N FF R N4k A Z 2 SEBL I H ) open(). on_message(). on_close() PR % .

® WebSocketHandler.open()Ei%(: 7E—#H7H WebSocket FH: 2 LK, Tornado HEZE LM
FRE. EXRRES, FFEETLUMAE get() post)FRAE+H —HFFH get argument()
PR BRI P im iR A IS 40, UL H get _secure_cookie/set_secure_cookie #:4F Cookie 25 .

* WebSocketHandler.on_message(message)ifi#: # 3. WebSocket #4525, M Fk 5%
Ui )3 BB, Tornado HEZRS AR . HH, XEMMS 254 WebSocket ZiFE % Lr
BRI, B AR BTSCE VS AR R PR AR

® WebSocketHandler.on_close()ERi%(: 34 WebSocket HE4Z 4% 5% A1 Ff, Tornado HEAE L FH A
PR, TEAMREH, WTLLE VA self.close code Fl self.close_reason 7% ] [ i J& A o

B 71X 3 A Tornado HEZE B ZhiA HHIAN D K%, WebSocketHandler 424t TN T A& +
EhH4E WebSocket (1) R .

® WebSocketHandler.write_message(message, binary=False)efi ¥(: H-T [a] 5 AEERE A XV 1)
FFUEHS .

® WebSocketHandler.close(code=None, reason=None)pdi$: F-7/15%/] WebSocket . H:
F#) code Al reason T & VF% /7 s EEAR XM R K . S8 code 2R —ANEUAE, T
reason & — MM FEFFH .

7= 7-70 T HEGR RS A 7t i 6] 7% B #) Tornado WebSocket F2/7:
import tornado.ioloop
import tornado.web
import tornado.websocket
from tornado.options import define, options, parse command line
define ("port", default=8888, help="run on the given port", type=int)

clients = dict() # % i Session ‘Fi

class IndexHandler (tornado.web.RequestHandler) :
@tornado.web.asynchronous
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Tornado

parse_command line ()
app.listen(options.port)
tornado.ioloop.IOLoop.instance () .start () BT

it ERACES T

5E X T AR & 3 clients, F T-IRAF TR 5 Ik 5528 237 WebSocket #4125 /7 i = B«

FHMERLE 0 id, RNl id 54N H WebSocketHandler SE 414 B ) TG4
(Tuple) -

IndexHandler &M% () T ALFRES, FH T 1% i 4 7 index.html. A< BUHE

45,47 WebSocket 1% /7 i FEF

MyWebSocketHandler &4 [ 4% 0o ab FE 38, 4k7K B tornado.web.WebSocketHandler. H:

i) open() ek XK T %/ i BEREARAE S clients 38 ; on_message)H T /R % F ¥

KK E; on_closeOF T4 B4 X HIff) WebSocket #H2 M clients “FHH R .

B4 sendTime()VIEATAE M MILRE R, MEE 1| W clients T EIFTH R/ b i

MyWebSocketHandler.write_message()efi 7] 75 i #E2% B [A) 74 A&

A ) tornado.web.Application 47 H HECE T B AN, 437451 IndexHandler H1

MyWebSocketHandler, 1/5%4 1 Tornado IOLoop J3 ) HiZ4T -

753 EFinimiz

1T WebSocket /& HTMLS [Ibr#EZ —, i LA Hii WAR 1) Web 2/ i 4w A2 15 = JavaScript
L4 S #F WebSocket 1% /7 Ui dm 2 o

B imdmFE 9% WebSocket ST FEJF, 7 JavaScript * AJ LU i a0 F AR ¥ 45 4k
WebSocket X% :

var Socket = new WebSocket (url );

FEARBG R A 745 WebSocket #438 bR £04% A\ iRk 5525 (¥ URL Hudk, b http://mysite.com/point.
A LA 1% B a0 T S e A0 B ek B AW R E AT

WebSocket.onopen: I3 /&K 4 7E WebSocket 2 # LI .
WebSocket.onmessage: MH &AW R T2k B R4 H)H B
WebSocket.onerror: I3 F & A LEEF L R o A AT AR I .
WebSocket.onclose: IS A& A 7E 5 iRk 4528 B BE RS AN .
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BT XL R AP R AL, BT LUE S WebSocket XY R IBAN VAT BB A

® WebSocket.send(data): [a] 45 2% RIEH B -
® WebSocket.close(): &N HINH BER .

[7nf1 7-81 % F 3 i) WebSocket i/~ F2/F 40 F «




FT7TE SHEDEEZRE Tornado

</script>
</html>

X _EBRACH TN T .

o K A B : —4 Run WebSocket #4821k Hl /7 )3 3)) WebSocket;
F—A id=messages fI<div>r%H T BRIk S 28 b HH B .

® f# [ JavaScript &%) if ("WebSocket" in window) f] LA | W7 24 A 3 W 8% & 75 S RF
WebSocket 5f % o

o RN B LFF WebSocket X%, MIE LW ws SRS 25K WebSocket Hifik
ws://localhost:8888/websocket, A& AFRiREH CIZHL Id = 12345, R J5#id JavaScript
Bk L F1F onopen, onmessage. onclose [IAMEEpE ¥, F% T 7F onopen F{4FH %/ i
[ k5525 F WebSocket.send) R EUKIX TIH R, HAKFAY B IFMFE R B RELH
<div>FrZEH .

G A RIS B R, AT 7.4 B

B 7.4 WebSocket #2 FiE 472 R

Lg Tornado MuLERE

M TEHETUME Tormado MIGREFNIRAL, BT LA b Z i (K145 1 #4d FH &% 1 %) TOLoop
JREN 7T RiEqT . ANES Wi Tornado IIEAT 7K, LUEB|REE, 5 & BHEF AL
HH.

® 263



Python &% FF & sLk—Django. Tornado. Flask. Twisted

76.1 EIRER

BIE AL, AFES TR 3) Tomado F27:

iR R B R — B, R ARIEIT Windows f£.45 % BLA R Linux @447 Kill
# Python #2. BN IRRNIT BAR BT 5 3 — B8 — 5 1L~ Pt — R SRR, TEd 4
TCRE TR B T AR TAEFF R, AT 2 2 el fej AL vk i ;

1. Bz .
i@t 1 Application SEflf5 NS %L debug=True, ATLLKFLF LAABEHB. thin:

FERXFP R T IR AT ARG T (A :
o EFME: X E PR py WICAHIE SO FBREF B 3 E A HF S SUS RS
o SXBERR K A T FF R R D VAR T B R B —~ B — (b~ e — A
o HEH: 4 RequestHandler AHEF /U7 HBLR W I, RAMBIRG R IHAELRHHE
AR ST, EARRE AT S EERER IR, '
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o FBHBRGAF: B PERSE AR EACE, BRI S HTEZ I RA R
U, PR AR AR T O R E AT R

FE: EBEEIRFE P REI B Debug BEX,, XHLHE R sEE L E 0 A,

2. Ctrl+C B HH#1%l

ZEER NS BT Torado f) IOLoop A2 WM. Linux ##|& # Ctrl+C fr 4, SEREFLIEE
R 21T .

[ 7-91 ZEmiR Linux #6168 Cul+C @4, WA LAFEE4T i3k KeyboardInterrupt
5% I Fl IOLoop.stop()sRi %, Lhlu:

def main():
app = make app()
app.listen(8888)

try:
tornado.ioloop. IOLoop.current () .start () 483l 10Loop
except KeyboardInterrupt:
tornado.ioloop. IOLoop.current () .stop() #& Ik 10Loop
print "Program exit!" HUEAAT R URIEICSE T AR
if name ==" main ":
main ()

RFEEERI G K0T Cul+C KRG, T AT A L2 [EIOR G0 i oA B U5 8 H 4T .
i¥&: /& Windows -+ 4 £, 4 KeyboardInterrupt ¥ 7 & 7 X & Ctrl+Pause,

762 @EXH

HAS SO TR RS B ol & DI RE, SRS SCHASRKIT R TAEAPIE: BCERASX
g AL R S SOV )

1. BREBSXHRE

P B FF A SRR AR 0 H IIAE T 0 % 7 i dle g & SCAF AT U5 ¥k . Tornado $R4t T BT
FEATHC B A S URL P42 5 R 55 28 A MU BR AR 0 RIBR K &R
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(1) static HRALE

7E tornado.web. Application ffJ 5B ¥ AT LI N static_path 2%, I THCE X URL #4%
http://mysite.com/static "' LA IR #2, Loin:

XK 1% 0 http:/mysite.com/static/favorite.png- http:/mysite.com/static/css/main.cs IXFEIL
PERVT i T B C\wwwistatic H &

I X LR A ORI H S P AR SO A SRR SRBRSR AR, T LU I T XA R 7
&%ﬁzéﬁwﬁﬁﬁﬁ%&

B e A H FON AT SO BTE H R static T H %o
(2) StaticFileHandler At &

WR KT http:/mysite.com/static H 3 i A L Ath 47 BOEH A SO URL, W AT LA ;
RequestHandler )72 StaticFileHandler JH 4T &, H:
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static path = "C:\\www\\static"
)

AR T static_path, & StaticFileHandler BCE T 54 3 AN AT H .

* X http://mysite.com/css/* 1 ] 4 WG B A X 842 assets/css o

® X http:/mysite.com/images/png/* {1 Vj i) # W5 $| assets/images H % .

* X http:/mysite.com/js/* [V il g WUH £ assets/js HxH; %% StaticFileHandler fr1Z¥{
HFIEHEECE T default filename %%, RBI4H /Ui T http:/mysite.com/js H %A 5 i,
#41& [A] templates/index.html 1.

2. SRS HIE

AT SCHE VT 18 (9 B B7E T D @A SO R AR, SR M4s B iR 2525 (R A 2k
T AR SR ] static_url J7 A RER A SCHFRER AT UE BIX AN H ), Hodn:
<html>
<head>
<title>Static file index page</title> /
</head>
<body>
<div><img src="{{ static_url("images/logo.png") }}"/></div>
</body>
</html>

A ) A P AR K B B Ol 2K Bl /static/images/logo.png?v=>5adde [ITER, H i
v=5ad4e J& logo.png SN A A, 24 Torado FFACAFALEESS K I iZSEUR, #5318 &N
WA ST DA PR AZEAE, DRI B4 T 2 S5 U il 12 SCAR N ) S B A

763 EEHEE

4R Tornado 1 & 10Loop iR 55 a5 AT LLEL A K IZE Ik 55 231217, (HERE — AN B4
PRSI A B KA R e B IR i i Bk - 514 Tornado 4EH4 1) 5 5 R5 1, JoVEH K £ % Python
PR HESE bR AE WSGI BEAT 3G 8%, A T %84k Tornado N MW KAL &, EEEHEEPEE
K & 1 AR HE+2 Tornado J& & S48 ) 505 SR .

S AR AR IR G545 00— Fh. EARIEE IR, WEkmimkes 48 LIREUEE, AEkiX
LeBEIOR P12 7% o 4RI FH AT B R ARER AR 55 25 2 Nginx, SRS RBZ i 7.5 Fior.
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TV Rifem

e
—

i Tornado 1
( 07800150 )

Internet.

B 7.5 Tornado i& &3 %

P 7.5 Hh kil Internet DNS Al 25254 FH 7 0 B2 88 1 Ui 1) s 47 3 % & Nginx k5% L, &
£ Nginx {452 30K V5 19 F & [ B2 & Tornado IR454 L. £4> Tornado R4 BEAT LA BE—
SN L, BT LREES SN CUEIEERWR A A B, MU S ML CPU
FE R S AR B YHEL_IZ4T ) Tornado SEHIL. A

7.5 H1(f) Tornado JIR45#t J& A< & 2 %% > ff) Tronado IOLoop, i Nginx fit & % [ 4SEL)
P e I, 4TIF Neginx LB S0 nginx.conf, HEATZLUNF MECE, RJEEH Nginx %

AR
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listen 80; / /4807 80 ¥l

Server name www.mys ite.com;

location / {

}

.proxy pass http://backs;

BT —EebrERCE, XNECE O E BRI 42 upstream. listen 1 prox_pass 54
upstream backs { } € X T 3 )5 & Tornado k%5 IP Huhik J2 4% H )% 5 server {}H Y listen
X T Nginx HWrii 15 80; proxy pass & X T A AR H g5 al 2 # e X upstream
backs T IR S5 A ALER AR S, FEBRIAEDL T Nginx LUEER J5 24 B 212k 1 U 1) 185 3K

7.7

AERLG

MNATENEBEGWT .

P Tornado HEZR (1 k3 J23E 55

PHi#AE Windows & Linux "1 %% Tornado ) /7% .

UHER L 10 %ife 5 72 V0 SRR FMEE . %31 &/ Python XY yield #ATEMK
RGTE .

% Tornado W2 A MRS S e T

PHi# Tornado 1943t P2 PR HE A4 G5 K0 S TF R ik K& e AT« BSERSCSCAR IR 4 7 ik
HIRE S,

PBHi# Torado M ¥54% 032 RequestHandler ()@ 1. Jrik i gift.

[Fl%¢ RequestHandler.current_user & 2 X v 1 F /' & 43 AE

WHi# %4 Cookie /X CSRF BUiti 14 e F Bl o

% WebSocket FIMER J2 k5528 27 3 ) S FH R R 07 i«

% Tornado ¥4 s HIHEE 73, AFEAAEARE, Cul+CIBH . FASCHRCE Kkl
el 128 B LREWSE.

i¥E: /£ Tomado AER & & 5 A #38 F 34T FF L 0938 % T AR # % 4 ¥4 Python DB

7 B3 A= % 8 ¥4 SQLAIchemy 3£ %, H A% *F Tomado EERF A A,
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Flask & —/NEET Werkzeug Fl Jinja2 FITHAESE . THHELLE RS Flask MIi% OIEH 5, [FIA
RARBMY ERES . MK Django, BRI KE MALMEARRE, Flask AT LLH kR
AEAT AR 5| 85k ORM. B 77 45 BRIAIK) Jinja2 BSEAR 514, FFRE VIR AT LA SR H OBk
fhs1%E, AFEMHEEMIASWT,

® 4t Flask: SCEX Windows. Linux Fil Mac F ) Flask %%,

® JFX Flask 3 5i: M HelloWorld 74, %] Flask 27 ¥ 3= 2 511R 2.

o PRENVEME: FSRIGEH B RN, DUEHLEE TR .

* {§H Context |- F3C: HIRIKEE Fuifs BALES 1R RA IO 2.
* Jinja2 AR GRFE: AR Jinja2 HOOREEECAR, MIEE B O TR .

® SQLAlchemy #(#EFF: {8 N %ok REIA A X REIEE .

FE: ATNERE R2FASHLR,
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8.1 Flask &£

AT/ 44 Flask (450 R 2235 . 5 Django A2, KA Flask FITHHERUREME, %
% Flask A2 B3 %% ORM HE FEAL M F AL, FroAIFRE 2 AT LR EZ M4

8.1.1 Flask BY4% 5

Flask /& Python Web HEZR% B LA MK—AS, T 2010 FFHIN, XA E R T HABKESE
BE A, HFHIEE O EESR E XAETHMAIE L. FK, E&5 A, Flask ibFFAk#E A
O T2 R FERB AT B . 1R 2 Shik fal 58 PE it s ) W st ik 2 25 T Flask HE
AR, L http://httpbin.org/sk & — AN DI REMR] AR RE SR K HTTP WHKTH . Flask &
—ANTH] [ ] B 7 SR AN BY Y ) THE SR .

A% T304t Python 78 2 H) Web HE42iTT &, Flask F%E 2T BUFZ 4 F

1. REFEZRESFIMIA LS

R £ 52 A T 8 i ol e P DY S BE N SE BRIB AT R, F T D R R e 55 vE A T R
BIEEZEE A EA RN RE. F2RNTREERMIE, XR2FIEME R R 1IE N F)

Flask H 7 (¥ JF 5 IR %5 28 48 I & 38 7 VA0 R2 5 I JC 200 P 22 2 B0 At A 4] P 4% IR 95 2%, B
Tomcat, JBoss. Apache % . Flask BRIAGE T IRIRRA, MERZ4T h AR R RN m A~ H
bRIEfEE: —N& Python Console, BfJHzh Python F2/FINTEHI A 55— A& HTTP &/ Y,
Bl Flask FF & Mk % #5415 B AL188 T %/ .

2. 5 Python BITRIXTHRE T 4Efir e

BRI RN BN T AR BTG INR, O N I A, R EERA A &I
Jiid, BIFRARAT. HooliR @R ORIE R eSS E MARE T, RER TR
s, AT & EORIN REMS R BT R BT A
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Flask &t 7 —A 5 Python 7 (1) ¥ 7CIMAMESE unitest TEEEATHEMI AR O, B! Flask X%
1] test_clientOPR%. Wil test clientOp, WA A ARLELREAT HTTP i il (1) %5 7 i K 14 F
Flask i HI AR R, I H IR R £ 40 kAT A & XI5 E .

3. {#A Jinja2 &R

¥ HTML W5 G & NAHEFB R K — ERE MR PR — N EE HbR. Flask @il
8 H Jinja2 BEAR B AMR R T IX AN 0] 8. Jinja2 J&—NEH R HTML SRR, & /& M Django
BEAUR R R ), {HJ2 b Django AR A8 FH R Sk 500 151 b ELSE DN @48 Jinja2 AR A5 FH A il £ 1
X&RG, REERERBRSATA, B3hpid XSS #uh Bt I H .5 T k.

4. TLFHFE WSGI 1.0 i

WSGI (Web Server Gateway Interface) HA R4 HEEIE1T T 2 LRl 2 AL
T, B Python Zf24RBIMAEAE, 113 WSGI X MFHEEXEE. WSGI C4 & Python
PR — A EEbRUE, S TP ORRL e I 55 # 0 H AR RAUFI S FF. WSGI f2T Web NI
Web flR5-#5 2 18], 5 WSGI 5e 2153 Flask fig 68 Bc & 21 % Fh K5 W28 il 55 a5 o

5. EF Unicode 453

Flask /&5 43T Unicode ). X3 HfEIESL ASCI FRAAEM MR UL EH /7 (. HTTP A&
BRI T AT, 2 U AT (T g A& X &R T AZE HTTP A& . {2 /2, HTTP 23K /E HTTP Head
o 5 X 7 B AR AR YA b BT R 0 4 A% K. ZEBR NS LR, Flask 2 Hahdsn—/> UTF-8
Yl X HTTP Head, A2 53 JEA4HCo G 5 1 ] 551

8.1.2 7£ Windows Ry

1. &3 Flask
7 Windows H1A] LUIE i easy_install T4 %%% Flask, %34 N:

C:\Python27\Scripts>easy install Flask

EZHIRE P2 B30 T8 SQLAIchemy Z¥etiif H AT %%, ®BEELMALTH, &%
ST HE iR BN 8.1 Fran i) Fr, Ui B ke e -
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Flask

A 8.1 Flask £ Windows ¥ # % £ R &
2. &% SQLAIchemy

SQLAIlchemy & —/NSEHLT ORM #i#fi FEALAY M) Python fE. 7E Windows 1 u] LU@Eid
easy install X} SQLAlchemy #i1T %3¢, “aei4 A:

C:\Python27\Scripts> easy install SQLAlchemy

(e B PR P2 B 3 T3 SQLAIchemy J22%%, Z3%pahfE i 8.2 Frs.

r
BN C\windows\system32\cmd.exe.
MHicy ft Yisunal

B 8.2 SQLAlchemy £ Windows ¥ #) %% 4 R X &
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3. %% Flask-WTForm

WTForm & —Mij4k HTML % §LACFEf¥) Python [, ifij Flask-WTForm #2445 T X fi i 8 gt
4%, 7 Windows 7] LLE L easy install Xf Flask-WTForm HH{T%%%, “iemdH:

C:\Python27\Scripts>easy install Flask-WTF

1E St PR FEF 4 B30 F 2 Flask-WTForm 223540 328, SEE A 8.3 .

A 8.3 Flask-WTForm /£ Windows P #) %% @

8.1.3 7E Linux & Mac HHIR%

Flask 1 SQLAIchemy 7 Linux 5 Mac H1¥)r[ili i pip #4743, HcRad fEM (A, X B
Linux R4 300 o

1. &% Flask

£ Linux FA] BUl I pip fir 4 B3 %8¢ Flask, #rdnF:
#pip install Flask

fEZFSFEPREF 2 A5 T3 Flask et 23, Sein Wk 8.4 Fis.
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B 8.4 Flask £ Linux P £ ER&

2. &% SQLAIchemy
££ Linux FIZ{TW0 Ffr4nl#4T SQLAIchemy [f) %23
#pip install sglalchemy

{3 PR P& B3 T SQLAIchemy %def0 jf 4%, e a & 8.5 Frw.

A 8.5 SQLAlchemy £ Linux P #)% £ &

3. L% Flask-WTForm
7E Linux FHIZ4T 01 F fir 4 AT EAT WTForm () 4%

-Flask
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#pip install flask-wtf

LSRR P R IF 42 B 3) Tk Flask-WTForm 223640 328, SEpJE W 8.6 Fin.

Hionu-py ¢ BB 7 o8

& 8.6 Flask-WTForm 4& Linux ¥ #-& % 5f &

2 SERKEY:. FF& Flask uh&

L AT R, RV KA S 1 A Flask PSSFET T . “£3] Hello
World P27 R 542 —FHEZE I N T 1, A5 M Hello World F2/% JF 46 4T FF Flask tH 5 (1)K
i1, ZJaH e %4R Flask REM B HMES . BRERMS. HENE.

8.2.1 Hello World 2%
[rfl 8-11 IAERTLAFFARS 5 1 A Flask #2/7 1, — /N faj B0 Flask F2/F M iz
N2

from flask import Flask
app = Flask(_ name )

@app.route ('/")
def hello flask():
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return 'Hello, World!'

af “name/ == ‘main "%
app.run()

T AT AT L AR T LA
(1) H4ei#id import &) 5| Flask fH [f] Flask K. 5| NIXANK2E Flask F2/7 (I 5EA .

(2) ZJG#SL—A Flask KL app. NAZHEN AR ER ALK 44 74445 Flask #ie e £
H 1 A%, Flask 71473 P opoA A X AN 2 04 D0 s AR AN A e 25 SO (B A
__name__ & Python iE 5 MI— M WHEBM, CREMAERY T py XHEMEATR. A6+
__name__f&%; Flask, IXFf AT LAAE R P 5 208 FH A BRIt 20 fE (4 CFS T4 : ELESAT AR
_name_ M0 main_; B IAMBIHGH A AR,  name  [IE N AKEBRI Z AR

(3) i route()ketfi#s 4V Flask S ERAT ek HCRAAEMR A URL Huhibrb o Afith, HTTP [
R 1k 4B 8k hello_flask() bR 4 . G SR 75 B4 o ke 830 7E JAth URL Mk, I H 75 248 2 route()
Z ¥4 app.route(*/say/hello’) B A] A £ H b5 .

(4) W] DAZEZE 4 bR 20h B HR BI AR ) N AR HTTP & P i O EdE, o U A4 SR el
& HTML. XML. JSON i Bk, A E R [A] “Hello, World!” 4572 F %y »

(5) if _name =='_main_ "W&F)H T8/ QAR BB S 3N A 1247 AR 8 4R
. 26 HAEH IR AT app.run()BEA Flask 3 8157 .
EE: apprun()¥—AEAT, REACEBHEMKD,

PRI SCARAF A helloworld.py, i#id Python f#FREZRIZTT, BERWIT:

$ python hello.py
* Running on http://127.0.0.1:5000/

WA C LTI RE) T —A Flask #2177, %P HEAE 127.0.0.1 #5000 3% H F. EHITIEE
& 2441l http://127.0.0.1:5000/8F, FEFF2IR[EMGAE: “Hello, World!” .

WFEH ST BT A #bE 127.0.0.1 _FERSEAH LA, HSXR Flask HT %4
& B THAT BT R . KR Flask Jazhis SRR TR, B DAEE T i R A4
W HEIR PG i COFERARSEEAGEE) » ihBE A AN RUEX R A5 B2 B 3 5 1
24, G, Flask DABRIN S 27 s WT A ) 127.0.0.1 Mk, A AVFSMBZ 3w .
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2 RGEAT LA R B AR UG ), AT PLOE RS run() 7 BB S HI 7T REHL. 7
I, 7 run S5 7h AT DUE AN EZ WY (3 1, JF HBCE R TR RIE1T . 0 50K helloworld py
SCHEH ) app.runQECAH W RS, WIRG0RE & W WT B ik 9 80 3 1, 5% P AR :

app.run(host='0.0.0.0', port=80, debug=False)
A, iR AR T .

EE: TARRLLTASRBATRRL T ORFLTRXTBRES, IHLRESELY
KA, HHvhRGZan,

8.2.2 IHEIRER

Hello World F2 77491 v (1 4 3l SR T[] 2 /7 i R[] 7 4RF b S A% 110 1 B A o 7RIS D9l 2
WP, MRS A T B HTML 53 W88 31748 5. A Python A/ HTML RIS — 4
Farfy s, DROA I R ACREA, W75 R B VR 2 K IS R) EAT 4 B D4 Bt HTML ek - i i
BE TAE L. BFXXEE, Flask H] Jinja AAR 5| 2ESEI0 T B ShARARIE R DI RE. Flask ) Jinja2 1%
PR N HTML B8RS0, 7S i A B (1 S HORZ #RkIE B 4k HTML 4 1
H .

. H render_template SEIPAEHR S
Pt E Geidiit Flask U render template /7745500 8 i 02 N4k AR U RIS 846 4%
A VE, BIATSZEL HTML () B 3hiE 4t .
[ 8-21 A FH AR vE e A ARRE I T -

from flask import render template

@app.route('/hello')
@app.route('/hello/<name>")
def hello (name=None) :
return render template('hello.html', name=name)

#35: — AT LB 2 A routeORAF B %< %] % A~ URL L.

FEABIH, render template fi#K hello.html AR LA, FF4 name SEALLL %R . L& AT
RECVERE] T, A6 b RIS SO 4454 T render_templateO R, FFEA 18 E 1%L
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Flask

10 # 42, A Flask B0 B 2404 SR 2 B 52 - 0 36 ) templates H 5% o 5 % A48 ff) Python
RIS IRAFAE application.py H, WA ) W3k H S5 U1 F

/application.py
/templates
/hello.html

WERR: ARAR SCAF L A AR A5 42 M 36 49 /templates B K P
B L h S A HTML W28, 486, #SH8% . R hello.html SCH/ A 25

<!doctype html>
<title>Hello from Flask</title>

{$ if name %)} <17 name ZHREHT -—>
<hl>Hello {{ name }}!</hl> <!—4 name ZEAN 0, FTHEH -—>
{% else %}
<hl>Hello World!</hl> <% name BHOVEN, AFEMH -->
{% endif %}

454 application.py Fl hello.html ¥ 2. 4% i ] http://127.0.0.1:5000/hello B, 4%
2K R[] HTML R
<!doctype html>

<title>Hello from Flask</title>
<hl>Hello World!</hl>

4% P ) http://127.0.0.1:5000/hello/David i, ARZ: 284k [A] HTML .

<!doctype html>
<title>Hello from Flask</title>
<hl>Hello David!</h1>

2. A Markup BT EFHSHFH

i) render_template 1% A FIZH0, AMXAT LZ PAEH F4F H , 6] LA & HTML Fe8k 745 (L
<. >, ZH. /A , XREERSHALME T Har a0 R R, B esiik 7/ 24 HTML
2P SR AR A S X, BT A E B R Pl K — B FEPE I 2 AR R . Flask SAVFFEIT I A %
il Jinja2 &7 7 B ARG X LURFIR A o 0 SR IX SO N AR A R A S, KX S S M
AL 4 render_template B AT; Q01 FLIX S0 7 AR5 N A% A FRE G FF £f U 238 5 Markup()B&i
R IX L R HR A AL B, ARG 1445 render_template() PR %

from flask import Markup
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print Markup ('<strong>Hi %s!</strong>') % '<blink>David</blink>"
PA_EACTES K it
<strong>Hi &lt;blinké&gt;Davidelt;/blink&gt;!</strong>

X B ARRE B 7E M BT 8% ok & & — BOHLA ) “Hi <blink>David</blink>!"” o 1A 4T
Markup # X, WPKES7ER K28 1 SR SN K& FLAS “Hi David!” .

8.2.3 EEEMEIRAIE

HEE M (Redirect) AFRR— MM LIEREFife 2 URL Hi AL E AR . Flask (1)
redirect() PR TR T XA ThAE. thAh, W RAASUE b b— AN SRR IR ISR, WA 2 5 e ) 3
oAbk, WA LAER abort() k%L .

(74 8-31 il

from flask import abort, redirect

@app.route('/!')
def index():
return redirect ('/check') #EERF/ check T

@app.route ('/check')
def £ check():
- abort (400) #ALBI R FImE[E 400 iR
#dont_coding here () #X R SHT
Aph, BV RN, AAHKH index() T redirect()pk HOKE KT € 7 B T
check BUifl. 1fi check JUIEH H A SEBLILARIZHE, (U2 3miRE T 400 k.

WAA: 400 2 —A HTTP t947 42 3, HA U AFER A%,

HTTP & 3 T HrAE R IR AR, HA K TET 400 FIARBEBLEIR. &) b H
D) B0 2838 B R [ P2 B R BR A RO VR DI o SR DO Sl R P 5 B e S R R DL, )T
DATE AR e TR AL B8 K SE B
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(7] 8-41 Biltnn] AERE R s g FARHS B -

from flask import render template

@app.errorhandler (400)
def bad request (error) :
return render template('bad request.html'), 400

A4 7 | Flask ff) errorhandler 25fids 8N T H & XA R R AR . 24F8)F IR [A] 400 #5 iR
i, RALAT bad requestOPRAEL. 7E1ZpREUT )% F imik [A] 400 FHHRMIFIR, EAEXT B
S5 DU bad_request.html.

83 ERHFRE

BAE, HEEM LR URL KRR, N FEFkid, o DA7E URL #hbk+ HHEm
EBZH, WA LLDIAL S 7 A URL Hiuhik )5 1 PRBE request 2%, 7& 8.2 717 Hello World SE/ik
hEEE O TR T IS, 7R ELEAR URL #% i e £ —/Mifith Hello World 45 H (¥168
b FEARAT TP BRATT AR A S T 0 B S S AR S EUR B

8.3.1 FLERIEH

BUAE R 2] T 8 5 SE S 2R I B o o G SR A URL P& wT 28843, WU AT LASE e 7 5 2
f1 URL &3 IS RS, XN E A S HALE 43X A e th BT KK Python BR %
1. EREPRINES

L= 8-5) v LA 245 42 b il i <variable name>{1) 57 SIS A8 &, 5 264k L5 1) 28
b, et

@app.route ('/login/<username>')
def show welcome (username) :
return 'Hi %s' % username # show welcome

BRI S HT BRI W - 55 1 UORAE route()VE 41 8% (2 80b , 78 75 B8 AR &) URL
4> Fl<variable_name>J7 s\ W AZ &t ; 5 2 UORAEFTIRST (1) ek % (&M 2k show_welcome) [
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SHPFEYA RS, PR U AR B T AR MU BN AR T o A1 username AR HAF
XM A ) — #7345 7 7 i o

EE: MAEZFNNETL—TR—5,
2. AZEIEEXE
(7= 8-61 A LAFE 5 W AR Bt 415 s AR AR WA ISR, ELd:

@app.route('/add/<int:number>")
def add one (number) :
return '%d' % (number+l) # return the result after plus one

A )28 B number 7528 1 UCBE S B I B BRI 8 int 287 . W RANtR R, AR B A gt
BRI path 267,

Flask "' AVFH 3 FIRBL A RIRGT, W3R 8.1 Jir,
®8.1 RETEMRHEBR

e L
int BT
float BRI B AR
path BRIk, BRI

3. BESEHSRANER

7E URL #eferh, RUL “/” BHERBEI BT ARATHEE URL BARMIF LI, NI
AR — AN, LR SRR, ERAERERENESR. Ta, LEH
BEmJEN, BRI AR?

Corfgi] 8-71 3 i 5 1 T L BEARR AL 23 R A3 5 7E BR AR 0 5 I HRIVE FH o

@app.route('/school/"')
def schools():
return 'The school page'

@app.route ('/student')

def students():
return 'The student page'
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ABIH AR T PR, BRI, KRS 1| MRBREE AL R, &
BLEG D XMHRENER: 8 2 MEENREERARILIEA, ©F LEB K Unix
ARG 4. B, PR T eIV R BORE T A : A RATE R 45 R B RAE
BT AT AR X A G V7 ), 3B W] A AN R B A i AR AN R 45 R A B ARV I s AN
RHLSE R IR W BT BERUR . 38 8.2 TEAHIX 4 T Wi 7 XN X il o

%82 RETMMIGRHBEEPBRIN

7 264 Vi i) 75 72541 AR RE YT ) 2
(@app.route('/school/") http://localhost/school/ Ll
http://localhost/school Ay Lo
(@app.route('/student’) http://localhost/student/ AT LA
http://localhost/student aJ LA

8.3.2 HTTP A#E4YEE

W3t HTTP & 30 U 88 s % P st 4728 ., 1 HTTP 1y il —4> URL B 8] LU JLF
AFEViE 773, 494#% GET. POST. HEAD. DELETE %%. fE Flask "#, Hh2RiA%E{# ] GET
77 RATERAR VI 1]

1. FEEHTTP ARIARM A E

WIS E L route T IS4, AT CARCE HoAh s i) 530, 28490 Ui A«

@app.route ('/SendMessage', methods=['GET', 'POST'])
def Messaging():
if request.method == 'POST':
do_send()

else:
show_the send form()

A, 7E route ZeMi#s 1 B B T BIF HTTP i) /7 X: GET # POST. iR % 7 Ui
{58 FH R A 757 X7 [ Hitik/SendMessage, Flask #54x %€ £l Messaging() bR #4047 . 7T LATE B 20+
it request.method J&MEIRTFAIK HTTP i 3K (997 1) 77 Ko
iE®: request % Flask ER G — N2 Bt ., TTAKMFIR S HTTP # Koy & 7 sk
#4913 &,
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2. B RE— URL 1R#E 8 77 sCBR S B A [F] 49 R 4

A ULRIEHEE ] URL. Vil ik BB R BIGRRE R AR o I AN W) ) 1 1) 7 50074
[AlFK URL, 7] LI FLG0 R A 7] (R RS bR 4L

(7450 8-81 Lbdn:

@app.route ('/Message', methods=[ 'POST'])
def ido send():
print "Thie is for POST methods”

@app.route ('/Message', methods=['GET'])
def show the send form():

£ print “This is for GET methods”iX Mgl 71, 3t URL [¥] Message HR3E AR i1V i) 77 X7
NGRRE B T A [E] WS e e .

H 2k HTTP IARVI ) 57X (POST. GET. HEAD %) 2 [AIfF{EAH 2B, FrLL Flask
58 SCT WL e A i) 5 =K B

* 47F route 3k GET /7 :UH4R & i, HEAD V5 1n) 77 st 24 B B A\ B et fi s .
® 7E Flask 0.6 ZJ5fIMA Y, H47E route 3 as PAER V) o) 77 (4 di €Y, OPTIONS
) 7 S 2 A B A e o

8.3.3 MMt B4 X

BT AT, S CE%4E T URL 48 2 sk i ik, BaN, BRhiEE
it o B R 3R 502 ) URL okt o Flask i@ url for()B%scBl TiX/Nhfk. MR, &
B4 M Flask A S AN url_for()REHI51 . BREIEE 1 NS EUEFH EIRE URL KB4,
URL iR A 285, AT LAZE url_for() V8 IS Bk s B0 28 8 (AR .

(7<) 8-91 T i LA R 7 5¢ B4 24 > url_for()FIAE I 5 ¥

from flask import Flask, url for
aph = Flask( name 1)
@app.route('/")

def £ root(): pass

@app.route('/industry')
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def f industry(): pass
@app. route (' /book/<book name>')
def £ book(book name): pass
with app.test request context():
print url_for('f root') #61 1, i /
print url for('f industry') #6512, #iih: /industry
print url for('f industry', name='web') #B 3, #it: /industry?name=web
print url for('f book', book name='Python Book')  ##i 4, Hitl: /book/Python%20Book

AERS TS (B 1 AE 2) o REBMETIEXSE (F3) . CEHRETEXS
o Bl T

$£15: Flask ¥ test request context()7 i A T4 B 3 H £ AR A 80P 69 KA —
AHTTP # K EF X, #3484k —A HTTP # LM, HTTP # K £ T 2
A A url_for BTk E 6 305

R P HEMEH url_forORE M REWT .

® S [r) AT LA G A AT SE AT R RTEE AN AT . Bhln, R S R B pR B URL
Mtk s, JGZ0 P SE ORI A url_for AR FRARAS .

o url for £ [ ZhALEL T MR T 7755 31 Unicode 4mfd it ¥ . A TARIBE P41 4 M4
bk B ST 4 %20,

_Si {£H Context - T3¢

EF3C (Context) & Web 4ifs 1 19— MEYS EEIMS, & RIEMS 8 hmak N H Sk
FXKAE BXT 8. 2% EF3C (Session Context) J& Web 454§ FFET Cookie FRIX 5, ‘Bt
T AR =A% S RIERZ EIEEE R, MA2RX% (Application Global) 2
THE—UE R 2N E R B P 3G B . 1K EF3C (Request Context) #& Web k%
IR E RIS, T AR ) Web kS5 #% Ak i H .
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841 KRELETX

7E Web 3551, 21f (Session) & —Fh& /7 i 5 iRk 55 2% i PR FPIR S MR o T B 7EMRS 2%
FIFEF o, il b SCRFRSEIX AR T R4 . BAAFRRH P EEREREIAR
il W RHSTEEHPZ &3 —RXR. SUETER 3N M5 kS 2% B 374,
FEAEH P IE W B Pl B [F—H P 2 AN E R E R — A28,

2 EE H O Cookie SEHH, HIEAJFFILIT,

(1) FEARSS AL EI 2 v i SR i, A B P i R I B T #51R SessionlID ] Cookie.
R ATE SessionID 5 # SessionID L&, MIIA A iZiE K2 — N H 1.

(2) 24 R 25 4% i R 30 BB IR 216 I, 242 B— AN 8T Y SessionID F38 i Cookie 51645 % 1 i o

(3) &P uhmdE N — K SR 3R AZEZ AT 3R 431K SessionID, B RS- #% A A% K5 Z 6l
A % SessionID G K& T A — &1 .
1E Flask HEZEr, FF A& & ToZUEE X Lk JRIERBE T 4mFE , KA Flask 4 H At iX e 15t 1T b5,
TR R e T B S i R A e e B BB AT . P& & v L flask.session X B4 1ES 18

LR 8-101 AXHS T

from flask import Flask, session
from datetime import datetime
app = Flask(_name )

app.secret_key = 'SET ME_BEFORE USE_SESSION'

@app.route('/write session')
def writeSession() :

session|['key time']=datetime.now().strftime('%Y-%m-%d $H:%M:%S') SR AR
f#4E Session
return session['key time'] HIR [ 2R )

@app.route('/read session')
def readSession():

return session.get ('key time') #5 LUAR writeSession N BRI, FHi&[E
A5 ) writeSession() eR HORF 24 [0 i (8] 5 A\ 215 8 {H key_time ', 7 readSession H144 3
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VL. 205 X PN R B s bk, gk B R — AN A .
#715: flask.session & $ R A fE3H R 69 4L B IR B b A 4R AR

B T REAT IE W OBURRAF S5 1EHL, flask session X RIE4EY" A & HPIRA, X F o4&
PRSI

* new: HIWrAUKiEKK Session B HEM .
® modified: FIWrA Ui K 2 E 15 %L session F8H .

FHIEEA T3 PR PE modified 48 757

from flask import Flask, session
import time
app = Flask(_ name )

@app.route ('/write session')
def writeSession():
session['key time']=time.time() FRELHT RRAFLE Session Y
return session.modified #PHEAZ AT T Session BE, FrlMALRE True

842 NMAZRMR

fE Flask TG K AT BESofid & 200 S pR 4, 1T 2 SRARELZE 20 i 1 bR K802 ) S22 5000
MFEH BN H2RX% (Application Global) . W42 /A% % /& Flask A&ANEK A shE L1
—AXER. N TERARSRNR, NHSRNR R URIELRE TSN . NSRS
flask.g SRS, WUALEH P RIFIT KA T ERATMEIE, BOREEE R MR, £
R A St e, T SE IR T 4

o FEWRAPER 1 KT EAE B, RO P 0 A R R S R PR SO HE

o LE[R MR SR H AT T BB R A b, (R AT OB L B P el AT
B PEARAE -

* HERIEAN, HEZR BB KBRS, AR RGRE.

W flask.g MR ATLASEEL ERIEH, BN H 4 RR R T

from flask import g
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FEABIT, get dbOREUH T M flask.g IRFFBARFEERI SR . WIRTE flask.g A FI%L
PRPERT S, WIS — AN BAREER, I HARFEAE flask.g T ME R . o TR T %00
# teardown_request(), FTLA teardown_db() R #7E i R 45 RN A 247 Flask #EALU A . AR 7E
teardown_db() B ¥ K £ A YOI SRR A Bt B, SRAT DUPKE JEO A AR T U

LR 8111 A7 BAYE SR AR B B AT T 007 VA gt db(), ARHDIT:
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Flask

login()
db=get_db () ; #55 2 WM get_db
# use db to query data fromdatabase.  return "teardown db() will be called automatically"

AR AR 23 BRI R AR DA A AR AL A T get_db(). 5 1 KR get_db(I, get_db()
SOVEEIREER:: B 2 KA get_ dbORY, WIEBEHZ AT LHER. AR EHER
i teardown_db(O)LAREIBUZ R, KK Flask HEZES BB .

8.4.3 1EXKETX

R E T X ERERS Sk N P e A B R . XEH TS : URL 2%, Form
KK, Cookie. HTML k{5 8. URL %. ANt URL XS ETE R, SEmslH
HABZEAI B H T 18] 5

1. i URL S#fEEE

5 URL R EE A URL 280 URL B&42. b, 76 http:/localhost/testurl?next=http://
example.com/&testdata=abc” 1, URL ZH({#% “next=http://example.com/” Fl “testdata=abc” ,
URL 4R #6422 “http://localhost/testurl” .

(7= 8-121 Jid tn & Bl i BAAE I K s T FRECEAT -

from flask import request, url for, redirect

Rapp.route ('/redirect url')

def redirect url():
next = request.args.get('next') or url for('index')
return redirect (next)

@app.route ('/echo url')
def echo url():
return request.base url

Vi) “http://localhost/redirect_url?next=http://localhost/echo_url” i, redirect url()&& £ 4
H, Bt request.args JBMEIKEL URL 2% next, $RJ51EL redirect F5E [1] £ next H il . #¢
echo_url)"F, BREUE L request.base url J& P 3R 43 4 YRk U I () B 42 3F 3% [B] “ http://localhost/

echo url” .
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55 request.base_url 1EHKBLH) URL FREUE & 45 path, url_root %5, ‘EA1HI& LK 8.3
FR o

#*83 AEKLTXH URL XBEEHIER

B ¥ & & 1 [5] URL™ http:/localhost/app/page.html?x=y" i {13 [5] 4% 5
base_url http://localhost/app/page.html
path /page.html
script_root /app
url http://localhost/app/page.html?x=y
url_root http://localhost/app/page.html

2. Hftv®EPimEiRa e 77 %

Request |- FICEHREIABETH TREZ M wiEE, HUiR7TAL URL KEHE
PR, ABAF 8, HAREHENRE .

* form: FKHY HTML R A HIHHE, HTML RHiEiE POST 8% PUT i#K % i ) ARk
S antin RIE o« ISR M P AN ELAE AR SO R SO B

* args: Vil URL S H.

® values: & form Fl args 145G, BEAIERPEIE, A URL HHISH.

® cookies: Vji] A% /' diifkik ) Cookie, LABEAEX J7:UiES .

® headers: Vi, KN/ UigfkiX ) HTML HEAD %, CAB//Ex HiEE. '

o data: %Ll Flask K50 MIMETYPE 2S8R 50 , data JRYEFI T UL BRIl
JITH&AC HO B o |

* files: iJjliiliid HTTP POST 5% PUT K il % 88 EALMISCAHE . BT Wl
FEAEZA S, FrUAA R FileStorage KA RIS . ATLLEBEL AR FileStorage j
1) save() bR H0Hs b A% I SO BOR AR A7 AE U RS

* method: ZRHRAUKY; ) HTTP K530 (POST. GET 5%) , ABYEN T ehRAL

® URL j&J@1E, €14 base url. path. script_root. url, url root.

® is xhr: True or False, HI T HIWi7 /" i & /i id JavaScript () XMLHttpRequest /7 ¥%:$&
RAWIFEK, jQuery Fl Mochikit 5575 F b ffi {4 32 FFIXAEHIPEAL

® json: HWIRZE P uIRALMIE JISON cdfi, WIny LU A7 vERAT## . PILLE HTTP
3k mimetype K H W7 BT AS (I EHHE & 520 JSON #43X. 24 mimetype="application/json”
¥ A JSON K1,

® on_json_loading_failed(e): 7] LUNAJEMEM T —MElAREL Af#4T JSON HdE Wi
SV AR IE, BRI R b #1702 il & — 1 BadRequest 77 .
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8.4.4 [EFEAR

75 Web e, 47 H0Ab IR AE 75 BN AT VSR AT R DO AL . ok e R 43 5 A
A~ URL BRESACFE R H0h BAR R AR AR MERY, Flask 3245 T JLANERARA S, P RE AL
BEANAEHE. XEEANSIT.

® before_request(): FEMERASAEMA I Z FISEPAT AIEAN L. —4 Flask N HA]LLSE
X ZA before_request)FEA L, HMEN R KA Z AT 2K RBERA . B IZEA
BATEER[A] Response. — HL#E—4" before_request()'iZ[7] Response, I Flask 245 1F
ZOGE SRR EE (AIAS R ZEKR URL ABEpR 50D , HEEH¥ % Response & [1]
28 i o

® after_request(): 7E%F/M i K [) URL b bR £ A A 2 J W A A # N\ £ 7 after_request()
o, BT LUK £ 2 AT A AL EE R 0 A ) Response,  HE AR AT LG HL#EAT 1B 24 .

* teardown_request(): fEREANIERKM URL BB AHZ FHHAEAR. 5
after_request()/N[F[K)/2, after_request()7EH: 2 i i1 4b B ok 50U A AR Hl K 5 A 2
Vi H; T teardown_request() B[ {3 75 2 i 4 &b 2 bR B0 h & 2E 57t 6 I 254 Flask HEARTA A
FirEA, teardown_request()tH n] LA FH SR A 7 &5 Ab B .

(=il 8-131 "R FIBI T8 T BEIRBEA S HIGFE T -

from werkzeug.contrib.cache import SimpleCache
from flask import request, render template

CACHE_TIMEOUT = 300

cache = SimpleCache ()
cache.timeout= CACHE TIMEOUT

@app.before request
def return cached():
if not request.values:
response = cache.get (request.path)
if response:
print "Got the page from cache. "
return response
print "Will load the page. "
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@app.after request
def cache response (response) :
if not request.values:

cache.set (request.path, response, CACHE TIMEOUT)

return response

@app.route("/get index")
def index():
return render template("index.html")

ABISHLT EAS S H A I2E. RAEIT.

e 147, FS5| N T werkzeug.contrib.cache ' {12 7735 SimpleCache, ZJ53EHil{L T
—* SimpleCache X% cache, Ff¥4'E [ timeout JEM: K Eh 300 2.

i i A B % return_cached()#% B 31 2% app.before_request(), ¥ H 45 & A —MEFMEK
ol b B 2 TR ) BR

return_cached() R 1) P4 3538 48 O 0 SR & 7 i R AR AAT AT S8, WIFEGAF A A 1% DL IHI
RECEE, MBRFENPBZIIE R RAR, HEBEALE SRS i
Wit 4 R H cache_response() BB 14 after_request(), HFILHEE N —MERAE R
Ab B2 JiE 4 P ) BR

cache_response() K £t P4 38 8 4 Wi R % i RIRAALFI S WA KGR A1 45 R A
FHRANE, HHAFBIRAER B LU J B2 ) o

FH app.route()3& i 8% 7€ L URL H B AR R %, ki index()BRi%k.

EAGIH, /5058 1 KV TUHE “/get_index” I, U N BFHRAFAE cache X HH: Z
JE M2 P i U % U B, Flask BEHEM cache b 3RELITIH A 28I EL#GR A

8.5

Jinja2 &t miz

Jinja2 J& Python Web 4if2 " FHAEMRE S, M Django B K EIMK, L Django AR i
YEEEEUF . BT Flask £ T Werkzeug 1 Jinja2 & FEMIKM, FT LATE %% Flask £ H 3l
Jinja2, JFRE LM HAMEE: . 76 8.2 WP B4 2% 2] T #F Flask {1 if i render_template()eR
¥ Jinja2 6, FFRHEAEES . AN Jinja2 B FE T ) EE ThRE.

®© 292 ¢



B 8E IFREEIEMIER —Flask

8.5.1 Jinja2 &%

Jinja2 SR AT LURAFAEAE T3 T SCA MU, Hin XML, HTML. CSV 4, Fi AR
B ARG AT A SZAE M AR R4, B html, xml 5.

Jinja2 BRI BN R, k. REK. FRERERARK.

WIEANR: HBARIRE I NR, TE PR I AT S AT AR

Agkk: fE Jinja2 HATLAE XA, E?E%ﬁﬁﬁ&i%ﬁ%ﬁﬁﬁﬂﬁﬁﬁ{ﬁa
FRIEA: AT LAEEX AR B AT R SOE R A .

bR&E: FI TR AR N AT B AR

VERE: TE PR I 2 REERE A A B SO B -

(7<% 8-14]1 & Jinja2 ff] Hello World #%{ ¥:

XA HTML SCHRIBBORS] . Jerh K22 HTML #7% (fii<head>. <body>. <li>) %
HEAR, FIMEFEELR M E XA R, WFTE.

o ({3} ATMUERRAELR, AGIPHER item. a_variable 4.
o (%..%): FITHTIZAES, AGIH 0 T — MRS navigation % T ZM TSN

0203 e
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7N
o (#.#): HTHER, AFIHH “acomment” .

41 538 o 1 F 5 A1) “render_template("hello.html", a_variable="Developer!", navigation=["

http://www.163.com","http://www.baidu.com"])” Y& B4 iZAAR, WIBAR A% H W T -
<!DOCTYPE html>
<html lang="en">
<head>

<title>First Jinja2 webpage</title>
</head>
<body>

<ul id="navigation">

<li><a href="http://www.163.com"> http://www.163.com </a></1i>

<li><a href="http://www.baidu.com"> http://www.baidu.com </a></1i>
</ul>

<hl>Hello world</hl>
Developer!

</body>
</html>

8.5.2 (R TiE=S

fE Jinja2 PidyEE R —FERERRHABTNEAR, k7S ZREEEARERA,
EHD LRI TR, 2 uEa T UEEUAR, AT aE S a0 2B E N — N due
FRIHIN . RIEIZ F JE A AR K HL F B AR OB B Th e

I AEEIER S 7 SRREER, HHTLELRAFESEESE. 2015HN.

{{ my variable|default ('my_variable is not defined') }}

AiER)H, my variable ZfFHE AL &, default /ZidJE2F, my_variable is not defined 2
MRS E . default TIERRM T R FINTBHIROTREEHE T, WREHBEX,
IEEZEEE 268 T2 -2 000

TS A L gERE . AR, T ESPacE 1| MSEREH RN ZRE, K
JG BB TE LRSS e and ueds .
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® abs(number): RFA L AR B RO ONE TE K.

* attr(object,name) : IR 19 M B He ) R E K 5 € B ME . LW accountfattr("name") 5
account["name" ] FI 2 SR AH [7] o

* capitalize(s): HFRHEMIE | MFEREMAKRERR, BZEHNTFRHERA NGB,

* center(value, width=80): 5 —/NFFFf, KHE T 80 MKEFIHEY, AL FFHE
RZMIER.

® default(value, default_value = u", boolean = False): iR [F] value ¥& & ff)2% & f{H, WIE value
AR E XK, WERME] default value FiiEMIME. WIRAE value #ifEEHN False AR
default_value F ¥R RIIE, WTHZH boolean ZHE A True.

* dictsort(value, case_sensitive = False, by ='key'): value JyEifii [ ff) 7 4; case sensitive fi§
AT SLEN N, BN False RonERINE; by RoanMT2 7 A7, BRIAL key
Hep, A LA E by = 'value' Sk LMEHE) T -

® escape(string): FLFAFHE ) HTML FRRE & <. >S54 h HTML Rik 7.

* filesizeformat(value, binary=False): #52 —/MH, iR [Flik A& 5 2B, thin 10KB.
1.3MB. 305Byte % . IR binary % &4 True, NLL Mebi. Gibi FEA B7R.

* first(sequence): R[EIFHIHIE | NICE.

* float(value, default = 0.0): F4%E5Z value ¥k float 7, Lt SLEE e e UL [A] 45
f#) default {H.

* forceescape(value): SRHIHEIT HTML #4859, i il, A& B 7R B2 TR
WARE, X RAEZIREN.

® format(value, *attribute): F£F %I INEE, value A0 E X, attribute 2RI EK S
B SRR . 28I

{{ "%s — %s"|formakt("Hello ", "Jack") }}
=> Hello - Jack

* groupby(value, attribute): F&H IR E KILH BIEREE S AT 04, RIEDTHAKMIFIR,
JCAFHIE 1 ANTLEZHRSARBHENE, & 2 M uRESARBINTAIRES TR
51K, 25T

<ul>
{% for group in persons|groupby('gender') %}
<li>{{ group.grouper }}<ul>
{% for person in group.list %}
<li>{{ person.first name }} {{ person.last name }}</1i>
{% endfor %}</ul></li>
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{% endfor %}
</ul>

{{

{{

{{

{{

* indent(string, width = 4, indentfirst = False): %52 1] string 5174 3t width ¥5 5& [ 7755,
indentfirst F K45 & AT R B4a1E. T KB 15— AT A B4t -

mytext|indent (2, true) }}

* int(value, default = 0): ¥54%32 (1) value F#e & int B, fnSREH M, TR [E] default F7
SE FME -

® join(value, d = u"): EEZ—/NFFIRBMXR, REM di5ENFRH/RITAFIITEE
BAE—ROEHFREER. 2HWT.

R o e il ( (L
=> 1123

(1, 2, 3]ljoin }}
-> 123

® last(seq): IR[EIFEEFFHIKIEE —MICE.

® length(obj): R [AIFFFIEE F S A TEL .

® list(value): H5#E5ZH value F#epli— list.

® lower(string): 352 [ FFF R BB NE A

® pprint(value, verbose = False): T El—NREKE, £HTHIL, verbose T
B EBRIIKHIER.

® random(seq): EZ—NFFIXR, BEHLREIHFH—TE.

® replace(string, old, new, count = None): % MR, HHA old R/ni T H Bk
new HREM T, MZERA B count 1K, WIRATEE count, NIEH—IK. 2861 T

"Hello World"|replace ("Hello", "Goodbye") }}
-> Goodbye World

"aaaaargh"|replace("a", "d'oh, ", 2) }}
-> d'oh, d'oh, aaargh

® reverse(value): X —NANEMRMIXN SR, &[EHFFFERES.
® round(value, precision = 0, method = 'common'): & %£IEH, #Z—/MHi. precision K/~

KB COMNUSJERBE JULAL) 5 method 7 AER{E A common. ceil 8% floor, 235l 7R U4
HA B 2.
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safe(value): Fricfe A value (%41, {fH] escape FEHL I AL R A IR FE,
slice(value, slices, fill_width = None): VI}y, % —AAHERXS, &[A] slices 45 & I HY
JUANJEE, A slices ANNMEA] fill_width 5 & X RS TH 7.
sort(value,reverse=False,case_sensitive=False,attribute=None): X A &2 BEATHEF . B
WL R BLTHRE « KN AU 77 AT« SR AR AR S JE ik, Wi 152 & attribute
YT DA R R .t FACR A LR item[“date” )0 A AR EAT HEY o

{% for item in iterable|sort(attribute='date') %}

{% endfor %}

string(object): A& pl FAF H KA .

striptags(value): Z:f% SGML. XML #5%%.

sum(iterable,attribute=None,start=0): XJ A EACR EREATRHA . W1 7 Zx AT s QAR & 1
HASJBPESRAN, WA LABCE attribute 24,

title(s): K AT R A bR S E R BoR .

trim(value): ZZPRF7F & FIAT SRR TH .

truncate(s,length=255 killwords=False,end="..."): ¥ 7 7 # ¥ #e 4 Ting L. w7 LLE it
length Z ¥ BRI K E, ML killwords ¥ B 2 75 7 B AR LA R 5e 86, I end
fAis S G4 . R Z 1A truncate ¥

{{ "foo bar"|truncate(5) }}
b s o i et

{{ "foo bar"|truncate(5, True) }}
=2 Eo0 B

8.5.3

upper(s): T FF R KA.

wordcount(s): T AR H LA NS

wordwrap(s,width=79, break_long_words=True,wrapstring=None): ¥ 77F # #&£ =¥ h (14
AT ST AL FE

k=2 x ]

TR R R RIRE P ARR IR, . IR3F . Fe AR FISE . AN WIATLE Jinja2 AR A
FIX £ hE AT VEA AR
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1. Mk

& Jinja2 RiEH, IR (Test) RARMEARRBRIXAME AL SAT /KRG RN —FrR B TR,
EPRR MR BEREA, WTFEEZREFMN LA is KA EK. g, ZHH ML
e S, AT LA -

{{ name is defined }}

JX 2 HRYE name &4 & ORIR B True B False. X FHRESHIMIR, 7T ALE S 7 4%
Ao BRI T AR 72 2 15 AT AR 3 B

{% 1f loop.index is divisibleby(3) %}

DIRRTEH WA IR AR FE R A Al SR BV E A, BT LARAT TN 2 R 4R . Pl
FH BB PR H

* allable(object): WX — M ZETF A HHNSR.

¢ defined(value): MWXEANKINZET LB EX T .

* divisibleby(value, num): W% N IHUE R 7] LAY num #ERR .

* escaped(value): I AL N HIN G- BHEAS T .

* even(value): IR NKIEEREE, WIR[E True, 75MiR[F] False.

* iterable(value): X522 AT LA .

* lower(value): FEfEANM TR R REEHZNE.

* none(value): K EEXN 5K S None.

* number(value): TN FAERE—EF .

* odd(value): RIEAENKIHCTF2E 2 H-

® sameas(value, other): R ETE A5 other 5 % FIXT % 2 EE NI [F—Hetthht (7
—AXER) H.

® sequence(value): KIBXNEEEZITH, FHIFIFEZ LR

* string(value): AN GE A2 string.

® undefined(value): & — PR EEKRE X

* upper(value): K& N FRPREEHTKRE.

2. F|EriER

HUWTVE A R E T4 R 2R AL, IRIAERIZE R (EBD tREHATE HEIH
FifEZ —. FIPTHRERMETES —H, Jinja2 H if EARSCILAINTE 4 .
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Tinja *F if #5405 Python 1Y if AU, ZERMBHA . WIARR— A ER A
KN, KA False:

(875 Python ¥, i elif A1 clse KATEE 5%

3. fEHiER
~ﬁ&§ﬁﬁﬁ&9%ﬂ&%%ﬁﬂ%, %@%Eiﬁ#&%?ﬁﬂ:m%m%# TEF G

FE— A T REPATH BT ITAR S H&ﬁ&ﬁﬂ‘]ﬁﬁ&'%ﬁﬁ%ﬂi Jinja2 i A
for IEAJIEFIMEIA K H Ko

W FIIR AT fln, ZRR AN users RARGEH F AR, WAL R

EE: FRATFTRALSY, HATRE D —A CHF 5] R AR I AE R
dictsort i 8 % .

L 7E Python HANA], HEHR H (96 2R A A REA# H break 5K continue. {HJ&, 7E—4 for ff3fHk
AT BAVT ) 2K 8.4 i — SRR R, LUA B HIRER AR B 9
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x84 for EMRREFHEE

e i &
loop.index MHIEEREAR R RE CONTFER)
loop.index0 MR TEFEACH B CNOFFLRD
loop.revindex BTG L R T EERIIUE NTFED
loop.revindex0 BUFEIR 2 R T EERM R E ONOFF4)
loop. first SRR BEIVYGER, WA True
loop.last AR REE S 1GEA, WA True
loop.length Fr 30 v i 1ot H Hi
loop.cycle 15— H P 571 1) ML £ £ i 3 o 250

T FARAS A loop.first IAE] T A BRTEERF A5 1 A user.username [ H -

<hl>Members</hl>
<ul>
{% for user in users %}
{% if not loop.first%}
<1li>{{ user.username }}</1li>
{% endif %}
{% endfor %}
</ul>

8.5.4 R4

£ Web JFA PR Z WU A WA —HERY, LEInTk. SR, RS, EIdAEA Jinja2
PR AR AR, AT CASEAH ] A AR — BB SRR B — A “FERRAR” b, TIEREAN DU 4R AR “ RERAR
UERIS A AR H K. X6, ATRLEREAIL AL S B S TSt Em.

1. B

SRR RAF I A SE N B IOBAR SO R — AN B JERAR , #E'E 44 A base.html, ik
B X HTML fRHESE SCRY:

<!DOCTYPE html>
<html>
<head>
<meta charset="UTF-8">
<title>{{site name}}</title>
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<meta content='width=device-width, initial-scale=1, maximum-scale=1, user-scalable=no'
name='viewport'>
<link href="/bd/web/ bootstrap/css/bootstrap.min.css" rel="stylesheet" type="text/css"
/>
<script src="/bd/web/static/base.js"></script>
</head>

<body class="skin-blue sidebar-mini">
<div class="wrapper">

<l-——hesader ——>

<header class="main-header">
== laGge ==
<a href="/index.html" class="logo">

<span class="logo-mini"><b>FIEHMHH</b></span>

</a>
</header>

</div>

<div id="content">{% block content %}{% endblock %}</div>

</body>
</html>

FELL EART b ST HEA M) HTML £ TUHESE, BR T <html>. <head>. <body>%5 Wi FIHRAE
EAFEI T N

o Hl<title>...</title> 7 B ) 7 I b i o

* H<meta>br%E bR R 0L 2o K.

* f<link>$r% 5| AT CSS .

*  fH<scrip>hr%s 5| A HIEIA SCHE

*  f<header>#7%5 {7~ i TLIHI 3k

* [ {% block content %} {% endblock %} £l 7 ] Jinja2 F AR .

Hp Jinja2 FREAR H A 4k AR A TR R SO A A BB . B block B2 FEEROE
B, content & FHIRIRMIZFR.
2. FHER

BESRFERAR & — A e 3 HTML S0, R4 T RRSTE A0 1 R AR CH N E T .
A B E gk Q8NN I g SCRARAR v AR S ORI . T THI A2 A i T PR SEASRR S
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X FAEAR sub.html:

{% extends %} FREAREIX HAGCHE, " VRBUR G I X AMER “4K” 55— M. 4B
RGOIXMEBOR R, B SERAL AR . extends FREELAUR TR P | MRk, BURMR
FEABE)E I 2K AR v ) Py 28 S ANl S A

EE: RAAER AR PR LS AR S8 {% block %} 474,
A5 e B TR SCAF AT LA BB A T Flask HOVE S TG FARHDVE 3 R4 -

R G R T
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86 SQLAIchemy SIBEEE

SQLAIlchemy # Python #if2ifi 5 T —3K WM. 4L T SQL T RA x5 ok R

(ORM) T.H, SQLAlchemy f#Fl MIT VFa[iE&AT. &R H /) Python 5, JEME

PERE BB VT 19 B, SEBLT SERE ML g AR . SQLAIchemy R i 8 FE I 4
FitEE.

B A%/ SQLAlchemy & FAAZIL 1.0.11.

8.6.1 SQLAIchemy A7

AL 757 SQLAIchemy I Jri% .

{#F SQLAlchemy ZE/bTFEE 3 #MRHG, B HRE XK. & XEAEAEER. HATH.
M B BAREEBRE. TR SQLAIchemy SE XK — M F, fRAFE orm.py XAFFHR:
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user _name = Column(String(50), nullable=False)
password = Column(String(200), nullable=False)
title = Column(String(50))

salary = Column(Integer)

def is active(self):
HERFTH R P AR

return True

def get id(self):
#REIKS 1D, FIRRIEIREERR TR

return self.id

def is authenticated(self):
HER LB RUE

return True

def is_anonymous (self) :

HRAGRANEBIIK S A RELH

return False

fiFt T e XREIAHS AT

® SQLAlchemy # 2 Hii #4705 A\ sqlalchemy.ext.declarative.declarative_base, & X —/E
fSE) Base. A RALAI4kAK H Base. AHHE LT — MK/ £ Account.

® jHiil tablename J&VErE X T R AEHHE FE  SLFR ) 4 FR account.

* 5| sqlalchemy {4 ff] Column. Integer. String Z8%Y, KN EH EAi1e LR FHF.
ABILE Account RHFENT 5 ANF, nlRBA id Al salary, DR FRFH KR
user_name. password. title.

® i BN AT LLE L% Column £ S HUE XA K . A Hiliid primary_key S0 id
Flse XA 4k, @it nullable 2504 user_name il password & X HIEZ .

o fERPIERTLLE E L HAD R E . A b LT H A RUER LA R is_active()s
get id(). is_authenticated()Fl is_anonymous().

58 SR P B AR 2 T -

from sqglalchemy import create engine
from sqlalchemy.orm import scoped session, sessionmaker
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Flask

db_connect_string='mysql://v_user:v_pass@localhost:3306/test database?charset=utf8’

ssl args = {'ssl': {'cert':'/home//ssl/client-cert.pem',
'key':'/home/shouse/ssl/client-key.pem',
'ca':'/home/shouse/ssl/ca~cert.pem'}}

engine = create engine(db connect string, connect args=ssl args)

SessionType = scoped session(sessionmaker (bind=engine, expire on commit=False))

def GetSession():

return SessionType ()

from contextlib import contextmanager
@contextmanager
def session_scope() :
session = GetSession ()
try:
yield session
session.commit ()
except:
session.rollback()
raise
finally:
session.close()

firt I B A A O ARES  T

o G| NE s EFN 45 15 5] % . sqlalchemy.create_engine. sqlalchemy.orm.scoped session
sqlalchemy.orm.sessionmaker .

o G SUEBBIEETEMBIMEIEE T B AGERE MySQL HliE, FRrH&kh
[database type]://[user name]:[password]@[domain]:[port]/[database]?[parameters]. 4%+
Br T LA AERR(E R, EAEANT charset Z40, $i75€ H utf-8 St 77 2CAF A EE e b 1)

.
* H create_engine F LR G4, WIRBAR IS T SSL BER, WIFEIEAL T EAL N ssl
% ) U SO R A

* ] scoped session(sessionmaker(bind=engine)) & 2 2 15! SessionType, I X A%l
GetSession()H LA & SessionType ) 5E 4

Zt, LA GetSession() bR HOE SZHHE 22 VE AT HAR FERAE 1. (B0 THEZ IS
KR PERRAE ARID RS B ShEAT 5540 38, A vh g ST B R SCRRH session_scope(). 7 Python
HhE BT SCRREBR R M NN contextlib 357 ) contextmanager 25 1figy . 76 b F R %
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PATUIT 2 EREOTRM S BRI 21E, M2 H b — AN R34 ARERE
i[RI (rollback) 98555 418 Hi I 361 ( close) 4k . E?&ﬁlﬁ%ﬁ"ﬁzﬁﬁﬁ$%ﬁi(wmmﬁ)
Bt

O 8-151 AT HH SR A (AR A 2 F
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AGNER T B PR I 4 RO B BT, AR, MER. SR, Xk
ARSI T -

H import i#EA) 5| AFHER (Account) FRfEMIEL orm. 5| AL RAFE WIS HEESE or .
A KB AR IS with A5 LR SCRR L session_scope(), il BIRELE] session X
%, Az EHES.

£F InsertAccount H', JHid# i —A % Account 524, it session.add K H 7 b 2 $ %
B, BT EFCRBCR N < AR S, B A session.commit()
SR G A

7E GetAccount il query iBRIHET AW, AHIKMEH filter WE, ZANEMFHATLL
i or_8% and i%#:.

7t DeleteAccount HiH it GetAccount F#liZxf %, WHRAE WD T, WEHEREH
session.delete()#F 1% %F S A B2 -

7f InsertAccount Hil i query MRHE id Tiflicx, WHRAWE T, WELRENZKE
PEEI A E R E . BT LTI XREOR A& AR H S5, Frbl Gz S A b i
session.commit()fF & A2

BB RE - DINRES. BWIEREIM firstOR EH FIRIGZES TS 1
X% A, WRA allQR B firstOR %, EHUISRAZES .

8.6.2 EMEEERMERAN

SQLAIchemy iXF¥ (] ORM %3 FE 4 AE 77 X AT LA Mb. 45 TF & # B A [7) B8 FE 2 18 1) 2 5+
XRE U T ERATEAR TN (Ebin A MySQL ST %] SQLite) , ) F 7 B B B0 124 B 7 44
o R 8.4F5|HT SQLAlchemy 3%z - it HiE A i (1 50408 FE 775 R IO 9 'S 7 .

% 8.4 SQLAIchemy 3t & it $iR EE R EIEF A B

O E R
Microsoft SQLServer ‘'mssql+pymssql:/[user]:[pass]@[domain]:[port]/[dbname]'
MySQL 'mysql:// [user]:[pass]@[domain]:[port]/[dbname]'
Oracle ‘oracle:// [user]:[pass]@[domain]:[port]/[dbname]'
PostgreSQL ‘postgresql:// [user]:[pass]@[domain]:[port]/[dbname]'
SQLite 'sqlite:/[file_pathname]'
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8.6.3 THEHKRE

75 SE PR g R I 7 B AR & PR [R] 4 4 B 0B R C 3%, SQLAIchemy 75 #i 46k 4 it
JeR. XEFH T HE R uE S 4 ik

(1) FHiTESS (=)

SAEREIE RS T HINT R R A ST, R ML uE s

session.query (Account) . filter (Account.user_name == "Jacky") AW R
session.query(Account) .filter (Account.salary == 2000) $HITEUERR

(2) AL (1=, <, >, <=, >=)

HEETESHAN P RAGE LS, AETESFTLUEMRAILFERX: AFET. AT K
T ATET. KTET.

session.query(Account) .filter (Account.user name != "Jacky") FHIWT R R AR
session.query(Account) .filter (Account.salary != 2000) AT ERE
session.query (Account) .filter (Account.salary>3000) AT I8
session.query (Account) .filter (Account.salary < 3000) #TILuER
session.query (Account) .filter (Account.salary <= 3000) #IFETF
session.query (Account) .filter (Account.salary >= 3000) RTET

(3) HERI A (like)

B A E A T RANERE AT R — 8 WA, B B EE R AL E, W LA
ARIPEER. BEAFHE S 5%ER.

B EAEE S Account RN AN 8.6 Fian, WA A MK T AT
PEAFEAFTRETE L AP, SREF1a N1, 2, 3. 404 FidR

session.query(Account) .filter (Account.user name.like('%i%'))

$BWPTA title PManager LRMAFS, FHREHE 1d K 1. 5 WHRICE

session.query(Account).filter (Account.title.like('%Manager'))

HEATE AL Da JELIIAF, SREHE 1d b 1. 3 MRRIER

session.query(Account) .filter (Account.user name.like('Da%'))
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#*86 TaATRMIK
id user_name title salary
1 David Li System Manager 3000
2 Rebeca Li Accountant 3000
3 David Backer Engineer 3000
4 Siemon Bond Engineer 4000
5 Van Berg General Manager NULL

FE: BMEMRENTENFTHEEA, FRERNTRMAEELR,
(4) LIS Gn )

LU AE EEHIC K FERAR, HE N FREZIMNEEEAN, fJUHEET
k. LB FERTHESXABEAER 8.6 MARKSR:
W 1d AR 1. 3, SHIER, SRES id N 2. 4 MFBELER

session.query(Account) .filter (~Account.id.in ([1,3,5]))

$EWILHAN 2000, 3000, 4000 fie%, LREF id k5 M1 L%
session.query(Account).filter (~Account.id.in ([2000, 3000,4000]))

#EWPTH title N4 Engineer fl Accountant Kk, 4R 1d A 1. 5 WHKIER

session.query (Account) .filter (~Account.title.in(['Accountant', 'Engineer']))
(5) HIWrA k4% (isNULL. is not NULL)

2 NULL 2 %048 e 7 B b LB BR 18 . 7 SQLAIchemy w32 ##0 FBR TS A 28 BE4T )
Wro FIWTES AT CLRZE(E . AE(ELE2sM%, AT LA is. isnot BHATIRE. LARHIFER T Xt
# 8.6 KN AHATHE T AWM R

$851 salary AZEMER, SREE id H 5 Hidsxk
I TRR B SCRAR R

session.query(Account) .filter (Account.salary == None)
session.query (Account) .filter (Account.salary.is ( None))

#85H salary PAZEMIEE, SRES 1dN 1, 2. 3. 4ERk

#IE TR XA RARIR

session.query (Account) .filter (Account.salary != None)
session.query (Account) .filter (Account.salary.isnot( None))
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(6) IFZH (~)

2t B WA L LA KR AT LME AR IE SR . DUR B E0S T HARZ R AR 8.6
(A B 25 R

(7) HiZ4# (and )

U EEM R Z A FERCRN, TEAES5E8H. 7€ SQLAIchemy 1 5Z#ATLL
A3 FREHTR. LUF 3 KiEAXTR 8.6 MAWLRMRA, #HE id Hh 3 Kicx:

(8) BZ# (or)

UREERNZNFAEATES A FELN, FEAZSZHE. LT TEoRHdEE
BEWE 8.6 MINEMLR:
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8.6.4 XFRRE

R AL P AR R AMAYIEAE L RBRE, BT DAR Z ROk RAE B e gm AR R U N
B, AYiESEAE SQLAIchemy 3l iE X% R A a4l FH o R EEAT 2 AT UHAR, (S R
P H 48 SQLAIchemy )56 & #:4F

1. E-R @igit

i3 E-R AT LASE BRSO PR AR A BB T . AR SEBl, Bt ERE BEEAR L
EIM PR AT RGEWME 8.7 Fiam.

class_teacher

student

class.id INT4 <(flo

B 87 FREF, AR, FETZ2%4MERE

EFR#T 3 ANERE (BERE class. F4EFE student. ZJFiE teacher) Ml 1 NRARE
(class_teacher) . FHRENRPHIZE 1 5 HEMHES (name. class id. address 5§) , 5 2 54
JBMHEKE (INT4. TEXT %) , %3 FHAR (<p>Rm BHANR, <foRRIMEAT) . K
PR EHEERN N ERR, HBEEMZEALZE KR,

2. 1 E-R BE#4 SQLAIchemy RizHA R
F8staTR., FR. MESELRERET XHZOLAE.

[ 8-161 4 F ¥ H 4 3 SQLAIchemy A7 5 XAIARHE ST

from sqlalchemy import Table, Column, Integer, ForeignKey, String
from sqlalchemy.orm import relationship, backref
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from sglalchemy.ext.declarative import declarative base
Base = declarative base()

class Class(Base):
_ tablename = 'class'
class_id = Column(Integer, primary key=True)
name= Column (String(50))
level = Column (Integer)
address = Column (String (50))

class_teachers = relationship("ClassTeacher", backref="class")
students = relationship("Student", backref="class")

class Student (Base):
_ tablename = 'student'
student id = Column(Integer, primary key=True)
name= Column (String(50))
age = Column (Integer)
gender= Column (String(10))
address= Column(String(50))
class_id = Column(Integer, ForeignKey('class.id'))

class Teacher (Base) :
. Lablename " ="lteacher’
teacher id = Column (Integer, primary key=True)
name= Column (String(50))
gender= Column (String(10))
telephone= Column (String(50))
address= Column (String(50))
class teachers = relationship("ClassTeacher", backref="teacher")

class ClassTeacher (Base) :
__tablename = 'class_teacher’
teacher id = Column (Integer, ForeignKey ('teacher.teacher id'), primary key=True)
class_id = Column(Integer, ForeignKey('class.id'),primary key=True)

RS 4 A SQLAIchemy BEAYX 4 ANRMEAT T X, Hp 5 R w2 KK a0 .
* SMERE: EFIE XY, A Column 14\ ForeignKey HEAT A1 1% & .

class_id = Column(Integer, ForeignKey('class.id'))
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* KARWH: il relationship S8 FAEAER h X FRIIGIH, Biltn Class B 1)
KRAWEWT.

students = relationship ("Student",backref="class")

HA1 ) backref ZHEONTIESH, WIREE backref, WIMLAE AR &E T MREXF&
(151 o

o WL IRRMMEH: UG AT L E B8 i 1% students [@YEIRTR IR T 224 HIME B
W N ARS T LATENBESR “ = 3" KA 2ERER.
class_=session.query(Class).filter (Class. name=="=¢ETHE")  first ()

for student in class_.students:
print "#4: %s, &#: %d"% (student.name, student.age)

o ZXBRAMAEA: BWidRHPAR ClassTeacher SLHL, 7EH A7 EMA! Class M
Teacher fIANEE, H HAESCHER b % B AH N ) relationship SEHL. 2% £ X R AT LIAHS
AN RKEER, AN RREIT 20— HIKR. HREZMZEAZRHEZRER,
ARSI AT ENBESR “ =4 —31” TP ZINEE.
class_=session.query(Class).filter (Class. name=="=4_Ff") . first ()
for class teacher in class .class teachers:

teacher = class_teacher.teacher
print "#4: %s, Hiifi: %s"% (teacher.name, teacher.telephone)

& B P class_teacher.teacher 2 £ A Teacher ¥ 4t #} ClassTeacher & X &9 K
DEADE

3. EEEN

FEERIFR ST, AT RARLATOHMEH ZRIEZARNKT K. T HEE LR TR
T BEAT 2 RIERE A

L7 8-171 AEAWTEAY AT LAAEA] join KRB FHATEREW, TEVHITA =SR2 4EMN
SRR

students = session.query(Student).join(Class).filter (Class.level==3).all()
for student in students:
print student.name

bR A R B BTSN RE N IE R &AM, X EMH SQLAIchemy HAZHEHIF NUWIT
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SQL B 44T

URb 8-18] IR B BOEBRI WA FFFTEN R, WRATLAZE query FFHEE SR
%o THREQESTE A ZFRE LML NRER, fTENHERERLN LT .

IR R S B B HAMEC RAE NSRBI SQLAIchemy HEIEHIFAWT
SQL & AT

U741 8-191 MR FHE R BRAMESMAO AL F BAE B ERA M, W EIFRETE join 7 BIT
BE. FEATENHFTE YLK address 55245 /¥ address AH Rl 2= A 2 44 - :




£ 8E IR ERBEIEMEL—Flask

3 7 o) R BRI T R R R B RVE B A #ﬂﬁﬁ&ﬁﬁ?&ﬁﬁm‘]?&.
Bl T 92bs SQL B AW FBL, 1@ TRk, %& 4 SQLAIchemy HZh#HF N F
SQL &) HAT: '

8.6.5 ZREX

PIRRAE M ZRRPREE FRUTRRAENEIRERE . FARIRS TRET M
KIEK, BrUAXMRIRET RO M. SRR 5 — kR ™ AN M . & 243 FH 90k
ATCATF AR HSEARHE . (ot AR FERR T . A1 5] SQLAIchemy RIS 77 1%

SEE: SQLAlchemy &%k 3 F SQL A &4+t shbad B 2 S, BpAk A2 I8 B A R 3L
¥ & A Z X ON DELETE ¥ &', R %4 7 X & /& SQLAlchemy 1% A 48 B .

1. BEEEN :
SQLAIchemy H f145% lkil id %t 5 & 71 ) relationship JEYEE X cascade SHRSEH, (Ligin

¥
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LR E X T HEE Class (R#F) R4 Student () . —WEMLRMRE
ff] relationship J& students J1T % X o relationship H[¥] cascade ¥ X T EAEIZ KR LSLHIH
R Tk “all” o '

SQLA Ichemy 1 54— B 44106 1 77 7% J& 76 722119 relationship ) backref HlEAT 8L . by
1 BRSSPI, R AR,

RIS ATER K Class 18 & relationship 1 cascade, Tfi&7E & & & relationship,
J7E H: backref $1i%# cascade. :
SQLAIchemy H1TT %) cascade BRI 8.7 i,
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# 8.7 cascade BIEEUESEE
Al {E ) e

save-update AN B HH B session T, X B LI ORIK ) T 3 B Ak B 3 BB HE Blsession '

merge Session.merge& — X HUE XS R AT B ¥ sl E B #9712 . cascade HUH Aymergeff [ 8 8«
L0 R TmergeERS, %0 %2R F X Bt 2 Himerge

expunge Session.expunge & —FKf Xt % Msession F B BR 1) 771% . cascadel{E Hexpungelf IR X oh: 24
R B HEAT T expungefEERT, %015 2 B X %412 4 M session il B

delete KA G ideletelst, T xi% AR Al A delete

delete-orphan BN BEA TGRS GRS, 2 A 3R %75 Sk

refresh-expire Session.expire/& —Fh i B AT S O R YRS | I 2 MBS 4 B N R 7575 . cascade
HUH Hrefresh-expiref (IEL L Ay 24580 B IAT T expiredfEt, %385 20 RBLAHF A
HE{Texpiretff

all JE—/MEAE, #FRsave-update. merge. refresh-expire. expunge. deletelr] 4% &

£ A cascade J&EPT LUHE L 1€ 5 4 b IF A I MR {H 4, cascade. bt FARAI AT RE T
save-update. merge Al expunge [ /EE:

students = relationship ("Student", backref="class ", cascade="save-update, merge, expunge")
TEBRATEOL R, AR relationship FRIZLIR & 1 #B 4 ¥ & 4 cascade=“save-update, merge”. A7
FEJGEE s Fxt 2K 8.7 Hhie i H Y1240 save-update. delete. delete-orphan TN REREAT 2561 156 o
2. save-update Z%EX
save-update K &G Y — M ST B session I, %X F Y N BRI F AR B3
BT 3] session .
(/=61 8-20) @it an FARKSEE L — AN SCHT R class FIBIASFXF 4 student] & student2:

class_=Class()

studentl, student2=Student(), Student()
class_.students.append (studentl)
class .students.append (student2)

MR FLRIKK AL E save-update, W TFR ST RARAFH] session H1, FXfH 2 BN AR
. 85 LRATIT
session.add (class_)
if studentl in session:

print "The studentl has been added too!"

XE AL FTED “The student] has been added too!” .
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HIG: “in” B TRP L L2 T EFHEE) T session P, Sk X e £ /£ session
A commit BF 24 B A B R E P

(7= 8-21] HMEALX % LA BT B session 1, FT R F 3T GATI8R oT LLBEV I«

class =Class()
session.add(class )
student3= Student ()
if student3 in session:
print "The student3 is added before append to the class !"
class_.students.append (student3)
if studentl in session:
print "The student3 is added after append to the class !"

XBARRSKE4TED “The student3 is added after append to the class_!” .

3. delete ZEE

i 4 B, delete ZRIEESEFE 245X 0T B 4 M session H delete B, FLSCHEM 7% B th B Bh M
session ' delete. it — Ml 1R delete FIVER, RIEAEE class AN student F 1) A A0
%* 8.8 F1Z& 8.9 Fi7r.

#* 8.8 fiFk—class
class_id name level address
1 =T 3 A=K ER4105 1 1%
2 HAE—Bt 5 A UK 4105305
3 HAEZBE 5 FVKER4105348

% 8.9 fjx—student

student_id class_id name age gender address contactor

1 1 2 10 % YTAKX... NULL
2 1 A 10 5’8 STAK... NULL
3 1 H—& 9 '8 L. HEE
4 2 TRE 10 % ... NULL
5 2 EIEDE 12 'S AKX, =21

6 2 PN 11 % e .. NULL
7 1 B fh 10 5 ... NULL
8 3 FR— 12 % L. NULL
9 3 RE 12 & FILKX... NULL
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MBIFFRTHL, REPA 3 ADBER, EN8HH 4. 3. 24, R SQLAlchemy H¥%
F T relationship 1) cascade B E 4 delete, MM REABALSMBHNITRAR,
RAETRIOHENAMEE H 5. Wi

class_ = session.query(Class).filter (name="=A4F_H").first() #=F_Ffclass id K1

session.delete (class ) #B% class_id A 1 [RIBEER

24 cascade NE A delete i, BRI H delete BAJAH S THAT T F SQL iEA]:

UPDATE student SET class id=None WHERE class id=1;
DELETE FROM class WHERE class id=1;
COMMIT;

PAT JG BHE FEFR class F1 student [N 254K 1% 8.10 F1 8.11 FizR.

#8.10 fIR——class G&A delete HEXFHHIFR class_id=1 HIR/E)

class_id name level address
2 FFE—3 5 UK H4105 34
3 R 5 AVKERA105 34
% 8.11 fflFk—student (;&F delete KEXRTMIER class_id=1 HEIRfE)
student_id class_id name age gender address contactor
1 NULL 2% 10 ) R, NULL
2 NULL WA 10 i L. NULL
3 NULL H—E 9 S fidEEx... WEEE
4 2 THE 10 U5 FiX... NULL
5 2 FXX 12 i YTARK... EE
6 2 25 AL 11 % feldER... NULL
7 NULL i 10 b LA, NULL
8 3 FR— 12 1 fldEEX... NULL
9 3 RE 12 kg FiX... NULL
I K 2 52 L) relationship ] cascade J& 1 E K delete:
students = relationship ("Student", backref="class", cascade="delete")
DA I R E MR “ FAE—BE” .
class_ = session.query(Class).filter (name="FHF—#").first()  #HHFE—JHclass id N2

session.delete(class )

#HIB% class_id K 2 MIFEER
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24 cascade & “delete” B}, _LBRALHH delete iEA)JFH S FHU4T T F SQL iE4]):

DELETE FROM student WHERE class=2;
DELETE FROM class WHERE class=2;
COMMIT;

AT G EHEFER class 1 student 1] A AL N 8.12 Al 8.13 fizs.

% 8.12 flk——class (F delete KELEIMIFR class_id=2 MR /)

class_id name level address

3 FitE—HE 5 A UK E%4105 31k

% 8.13 filFk—student (F delete L ELFI MBS class_id=2 HFkfR)

student_id class_id name age gender address contactor
1 NULL Fi% 10 9 HLAKX... NULL
2 NULL HAHE 10 z IAK... NULL
3 NULL H—F 9 % ... WEE
7 NULL Bt 10 5 HLAX... NULL
8 3 FE— 12 9 fAdElX... NULL
9 3 B 12 % FIX... NULL

4. delete-orphan ZEX

delete-orphan ZZHK 1R 2 T X ZAFF ST G KRERT, & HEHZ TR S MIBR. 4k4E
PAF 8.12 FIZR 8.13 AP, ®ERFKE KM relationship ] cascade 47 “delete-orphan” :

students = relationship("Student", backref="class", cascade="delete-orphan")
W P SR “ LA IR KBRS AR I

class = session.query(Class) .filter (name="HH&ETH") . first ()
unattachedStudent=[] ‘
while len(class_.students)>0:

unattachedStudent .append (class_.students.pop()) #E R
session.commit R HSE

LRI B B MIBRATT 224, (Bl TEH T delete-orphan 228, iy LAY 25 1 BE
BT RIS AE session F5HRAT T4 15 B A E5HE FE P B o ARASIRAT Ja £50HiE R 2R v I Pl A
think 8.14 fE 8.15 fizm.
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# 8.14 flFTk—class (delete-orphan ZE%)

¥8E XFFREBISHESR

class_id name level address

3 FAEYE 5 20K 84105 385
#* 8.15 {jlzx—student (delete-orphan ZE%)
student_id class_id name age gender address contactor

1 NULL A=h% 10 4 LOX... NULL
9 NULL AR 10 /s AKX, NULL
3 NULL H—F 9 % fRE... HWEE
7 NULL B 10 b3 TOX... NULL

Flask

8.7 WTForm R#iiE

K (Form) f&H HTML H.3h 3 M EAT % 5 o 55 R 45 28 28 HL %L . BEAS M 0L 9 2510
B, BRI R LT SORIE P e T g, SRR Bk AL . EdE
F WTForm K, nJLAKKFERARCHAR, HARBMEHMT S E L. 25N 8
W 7E Flask H i WTForm #H/TR .40 . WTForm Hi a0l F JL/ANME& 41k

* Form %: A AE HE XMRHETFEL K H Form Ko 12, Form K EZE )
REAZIE I S AT AL B 11 Filed 842 A 0T 3 5 py £ 1 AR v il 07 X

® —ZJ%| Field: B} =Bt . WTForm & X T #7 T Field 8%, 44" Field 8% %f v —Ff HTML
input Fr25E¥E 4.t BooleanField A T &/~ F13kHl <input type="checkbox">$r45 £ 47 ;
SubmitField T 2/~ 3k Hl<input type="submit">F5%5 4 .

® Validator: KAF#. HTRAEHPAER 7 S AN REBIE, ARFEZ R ISR /- 3
Ao Bl Length 56 F2% H T35 & SCAH A 200 L UK BE K. FileAllowed Ky ilF 4%
FF48 e aT DA AR B SO R

871 TEXFRHE

A LAE i E X —/N4k7& B Form 2] Python ZER SN R A1 X, I HAEH e X —
Y| Field fEAREEM. i 2 —NA%RYE (BulletinForm) [ X:
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EL LB B 5E5IAT flaskextwtfForm %, JM wtforms 5| A BRI — R
Field. 7EASRPAELTHE. WE. fFE. BAFAK.

IR B FA R IR, WAL AT SRS S AEK, SRR A %
K, .

LRI AF R id € XBIHEKR ¥ BaseForm 1, LA H487K B BaseForm.

8.7.2 BIRFRE

R AR T AN SO
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o WU, BB . 7 Flask B EBUHRECP BRI, I BBIEAS
f5i%45 render_template, fRFSHIT:

o BBCCHE. ZEREBSCME R WTForm R B FRIRA BT S MALE, AREWT:
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FIRBRERR SO R — AN A AR, Horbalid render field() R Hieks 2% B R B AN A
Al @R[ HTML #5455, W render_field)B %It SE | NS EBUEARLEIEL, 2 EE A
HTML%EH@E‘E REEWTF:

RS T B context IUFIAKEN 4X 120 F45H) INPUT 545
$#15: 4% render field Z£AER X4 P& % WTForm F# .

8.7.3 IRENRBEEE

24 P FE N BT 88 P S R R I submit 5, 7EAR 548 T SLHIL— A WTForm Xt %
AT LB BRI P AE P IR W . O T 3REUR P G submit, E"—%'/bd/vlew bulletin FfJ#H M
%ﬁlﬁu s
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B HT view_bulletin()pREin T .

o SBilfk—A BulletinForm #4 form, ¥ request form 54 EAE MAIES R, XEE, R
F P OIS THE, WEGE A A7E form .

® jfid request.method == 'POST' and form.validate()3| 2 ki ) J& A& i1 FH /' submit /=
o MRAR, WHBHH render_template(...) B U -
® E iKW form.id.data IR REE A, YE AR RIS R H KL R BEGE K.

$%15: @i Field #9 data B M 3RAF A P 64 KRR

o WERRBKIER, WABHEE P REA SRS, HEHA P RN E SR W
o WREFGER, WEEE - ADAENER, FFRmBEIRED.
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* HTFREFPHHA submit 8 (LEEKE . FMAE) , FFUlad@id
request.form.has_key(‘upload') ¥ WXtk F P IR BB NI T T “ LAEE R 4l

o R R AR, N file = request.files['image' FREX_EAE I A ZE, FHARTERIIR S 251
[ H %4 .

88 AERL

HAHENEDLGWT.

® i easy_install 1 pip AJ LA 7 {# %2 %% Flask S HECE4 1.

* H@app.route(...) %M % 7] LAKs URL 5 HACE iR BUHATHE E

® & EF3C (session context) AJLAYES—ANH PRS2 URIE K IN 1 2 SL 5038

* MHARX% (Application Global) 7] LAYE—/MFR 2 AL 2 ik H 2 [ I HHE .

® JE3K_E T3 (request context) FT3REUKR H %/ i )& Fh EHE

® Jinja2 /& Flask MR HGFETE 5, SR04 T F 8N B iz hiliZsg.

® SQLAlchemy #& Python il (I%#E%E ORM R, @il & al L% SQL iEf), Ik
AN [ 40 B R 2 T) ) 22 5

* {/] WTForm #17 & HALH AT LUK K46 HTML R B 4nF2 I AR -
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FoE

JEE B E X il N HESS
—TTwisted

FIH ML, A B UH#R 3 A Python Web HEZLHS & [Fl 563 N H )2 HTTP JE FF ), T Twisted
R—/MBlSh, Twisted 2&—H] Python &5 45 IR LEHESE, X TiB kAR 252 F
PERERONE, Twisted HEAL R —MRIFIERE. 5003 MESRARFR, AT EEJES Twisted ]
EREWARXMFRER, TR,

* Twisted Z5k: PH# Twisted HEALHIHRF R X HALRGER 5>, 76 Windows & Linux %%
Twisted .

* TCP %i#2: f#F Twisted #1T TCP k% 3% S &/ S A -

* UDP %if2: M Twisted #E4T UDP fIR554% S % F S A -

* Twisted Rk 1/ Defer. £ SSL {5,
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1 Twisted ZZiR

A%t F Tornado ()57 L 4nfe, Twisted $24IL T 50 22 i 2 AN 5 7 10132 FF o A5/ 44 Twisted
FOMESUS 5, LAREAE Windows A Linux H ) %235 5 s o

9.1.1 #EZRHBLR

Twisted /&2 —NE#H 10 Z4E L TR F A KBIHESE . Twisted XFFRZ RPN, L
21 UDP. TCP. TLS, ULKNHEM HTTP. FTP %5, X T i iXephil, Twisted $24t 7%
J v A IR 4528 7 T T & T L.

Twisted HEZLM 7 s f& A, L EBRATIAHELL Python 2 JRAER, OB iIRA 43T
Python 2.7 ff] Twisted-15.4.0. Twisted #LX [E7EJF &% T Python 3 [IRRAS, {H H i A4 1k # A 2
F Python 3 ] Twisted £85€ & 4T hi

Twisted & — M ETEREIIGRFAZHESE . TEARIKIRIERZ & L, Twisted FIHIANFE EEH
AR T FRkAEIESS . 7€ Windows 1, Twisted 52T 1/O 5¢ /8 1 (IOCP, Input/Output
Completion Port) iR, BELRIUE T K)Z SAHKE VO FFE LG HEL N 2T ; 7E Linux
Twisted [FJ5EHLIE T epoll £ A, epoll /& Linux % 25 H 1/O 1 select/poll MY aRARA, EfiE
BER SRR RER D RA D REIFIKIE LT RS CPU R H %,

EFF R ik L, Twisted 51 FFEF RAEH P mfEBAL . Twisted &4t T FEE K Defer.
Threading 545t R TR L %R, XWFB TR IT K& WIS Twisted HELL2ES], ATRHEAN
WS | S F AR Twisted G HIEA A%,

90.1.2 I Twisted RE DA H

1T Twisted 5#1E R MRZ R % 965E , T LATE Windows Fl Linux 14236 77 U8 A AR o
1. 7£ Windows H1&% Twisted
BAEH] Twisted, 7E Windows ' 75 256 4PN SCHFE:  Zope Interface Fll PyWin32. Zope
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Interface [ FaMuhl/E https:/pypi.python.org/pypi/zope.interface#tdownload, £ 2| 57 1)
FHIN A5 1R 22 3% S0, HET zope.interface-4.1.3.win32-py2.7.exe. B1T %3 MG & BILRE L
ZHe, MEEE 9.1 .

o vopmneracei S = o -

zope.interface-4.1.3

B 9.1 Zope Interface &% M.

£ PyWin32 T 4% U1 [fi] https://pypi.python. org/pypi/pypiwin32 P R F3E & 1Y OB A ) 2368
¥, H pypiwin32-219.win32-py2.7.exe, iZMILREL 2, MIEWE 9.2 Fiox.

pywin32-219

B 92 PyWin32 &E A%

B A e pip %% Twisted, HAR#r4

#pip install twisted

iz 2K B3 T3 Twisted 20 HF 2. LAREHUEHEN Python, I T iy & KIE %

® 329 ¢



Python & %JF A& sL&k——Django. Tornado. Flask. Twisted

PR R :

#python

>>>import twisted

>>>print twisted. version
>>> (15, 4, 0, 'final', 0)

2. 7 Linux &% Twisted
7 Linux 0] L B2l i 80 R G 1y 2 %3 Twisted, Holn:

#apt-get install python-twisted
wE
#yum install python-twisted

FEF2 B3 T 80t %5 Twisted HESE.

9.2 KEUR%: AR TCP AR

AELTFR —ANT HBARGK Y I Twisted HESEFF R EET TCP IS NI Ak, &%)
HAGREUERZ N I OEEEK, JFEARERE P i KL% 5548 TH B R 4 A%
P ARG A TR LN B ERR

9.21 I #ERRFE

i FH Twisted BT TAE412E TCP MgmFERT, TR 52 #4E Socket f bind. send. receive
HIEARJGEIE, & E AN Twisted f) Protocol. Factory 52Kk T4mfE, & e FHIHE
‘5 connectionMade. dataReceived #E17HF4L 1) TCP 4wfe X% .

1. 7% Protocol F#
XA P bR, Twisted HESLEE L T —4> Protocol FRMELHEH ZERE. TRET
B4 % TS, (EH AR ALTE 3 AN S A S5 0 I B8 3.

® connectionMade(): 4iEEE I i1 Twisted HEZL . ZESEPRR S, AR B EE/E
R W REERE T M ZERE, HELEER.
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o dataReceived(): 4UCEI% MO BAR T Twisted MERRIRF.
 - connectionLost(): 437 TP B Twisted HEALRA] . ZESChr R, AR 0 ¥ %
SRR 4 A R

LR 911 A RS Protocol 1A% :

AL T -

FA 4 RFIRA B clients {RAFHTH % 303 (B Protocol T2 Spreader fISEH) .
5 Y. Protocol [f1°7-2 Spreader, 7EH:HSCHL B B 1k
#E connectionMade () X IEHE %% 1 ST VL, I ELI self £R47 5] clients 5.
£ connectionLost() ' #4755 connectinoMade() & $UAH & K14 «
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® 7f dataReceived() "' #& ] 24 Al clients %K 9 0 T & /7 b, B W20 00 04 8 o
Protocol.transport.write() B& £ 73 R 45 b H UM BT R 2 7 i o

o U RCRIK g AR I HE “close” , WA Protocol.transport.loseConnection() + 3/ %
V5% % P i R

2. F% Factory F%

Twisted '] Factory T-2K&F|%} Protocol KAV E/EM, A H 0% M iR, HEZA
H Factory.buildProtocol(), {#75F2/F 53 n] LA7EIX L6172 Protocol T 5EH . Factory T2 Kk
55 IR BNRE AL T -
from twisted.internet.protocol import Factory

from twisted.internet.endpoints import TCP4ServerEndpoint
from twisted.internet import reactor

class SpreadFactory(Factory) :
def  dnit  (self):
self.numProtocols = 0

def buildProtocol (self, addr):
return Spreader (self)

# 8007 RAMEHBHMVTH D, BUHEHAT 1024 w1

endpoint = TCP4ServerEndpoint (reactor, 8007)
endpoint.listen (SpreadFactory())

reactor.run() FEERIEAT

#L Factory -3 SpreadFactory, 7EH A HFHFEEFNEE: £ initO PR imit 5
#% self.numProtocols & 0; 7E buildProtocol() & 7. Protocol 13 Spreader f{]5E41.

it TCP4ServerEndpoint()E X AR %525 KM T 1, JEA listen() R Ede & 2w H 45 1)
Factory [-2R5E6, 21T twisted.internet.reactor.run() A J& B Ik 55 251217 .

#%I5: 1% Tornado # IOLoop, Twisted #9 reactor /& 34 )& 7T vAill it 435 44 Ctrl+C &4~
FEREAFIE,

922 [HEEPiIm

Twisted [FIFEIR AL T 2T Protocol 2K TCP &/ i 4R FE Fid. IXHE LI —15 9.2.1 Hiff)
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M5 BT FEAHICIEAG TCP % PSRN, it B YR P U AL i
U5b 921 LR3I T -
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from twisted.internet import reactor
import threading

import fileinput

import time

import sys

import datetime

bStop = False
def routine(factory) : G0 5 B RS B REH B
while not bStop:
if factory.protocol and factory.protocol.connected:
factory.protocol.transport.write{("hello, I'm %s %s" & (
sys.argv[l], datetime.datetime.now()))
time.sleep(5)

Host = U197 0.0 N

port = 8007

factory = EchoClientFactory ()

reactor.connectTCP (host, port, factory)

threading.Thread (target=routine, args=(factory,)).start() #BEsIEREST routine () %L

]

I

reactor.run () HEEEIET
bStop = True #ESI routine ZFHEH
X RS AEATT
® {E Protocol T2 Echo 4P RZ self.connected. 7EpR%L routine() it i IRA Ui &
7 ) IR 55 s BIETH B

e & X ClientFactory ] ¥ 2¢ EchoClientFactory, F T & B 5 Ik 45 8% (& B 1.
ClientFactory 47K H Factory 2§, {HJE L Factory 2 T 3 ANAJ LAEE 'S i S ma o ek £, R
startedConnecting()7E & 8 2 L 4  FH;  clientConnectionLost()7E 3% # Wi s 4% 1 H ;
clientConnectionFailed ()7 3% 42 2 V7 2K WU 5t 1 H

* B3 routine()IZATTE L ANMILLAE S, RERG— BT TH] 7] IR 45 4% K 3& hello B AIETHE
[ R E 4588 /& Protocol.transport.write()

® twisted.internet.reactor.connect TCP()H T-45 & B FE (1) e 55 2% M bk Fuig 11, SR 5 7558 2R
H twisted.internet.reactor.run() /3 I FHA- G

W AFI AT LE R, B T{EH ClientFactory & BlEH ¥ H reactor.connectTCP()¥5 & k55
A kb, 25 v ARG A% Y dn AR AR — B
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Twisted

$I5: TCP & P in £ 48 % Z690H1& FI4F T A A A} Protocol.transport.loseConnection()
Fi ¥ £ Bk ik,

9.3 UDP HiEHA

UDP /& TCP 2 4} Internet &= 55 —Fp i B HIMERZE L. A1522 ) H Twisted #4T UDP
PSR TR 7

9.3.1 LAR% 1: &i@ UDP

UDP & —FEER @ E VML, iR JE UDP EHEA MEa 5% miie, @
{7 B AT — 5 44 T e 38 15 S5 L A LAt 77 38 A5
1. T£ETF Twisted #) UDP %72
FHXTF TCP, Twisted /] UDP %i#2 L % & X DatagramProtocol 128, i JiZil & X Factory
.
[oR%1 9-3) ¥ 9.2 i ) TCP % 7 3t B 50 B UDP R A (K4 CHS 2 F »

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

from twisted.internet.protocol import DatagramProtocol

class Echo(DatagramProtocol) : #5€ X DatagramProtocol T2
def datagramReceived(self, data, (host, port)):
print "Got data from: %s:%d" % (host, port)
print data.decode ('utf8')

protocol = Echo() #3EHIUE Protocol FH
from twisted.internet import reactor
import threading

import time
import sys
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import datetime

host
port

Hae N0 0
8007

bStop = False
def routine(): #1565 B RS BRIEHE
while not bStop:
protocol.transport.write("hello, I'm %s %s" %
(sys.argv[l], datetime.datetime.now()), (host, port))
time.sleep(5)

threading.Thread (target=routine) .start ()

reactor.listenUDP (port, protocol)

reactor.run () HEERIZAT
bStop = True

Xt ERACRS AR F

® A\ DatagramProtocol k7% 12§ Echo, H 4R 1) datagramReceived() /772, & X Y 3| UDP
35 Al Ak B, A AL AL L utf8 B X AT B I ) G B g . Twisted R A
datagramReceived() iR ZUIN bR T S48 NI EAE, S48 ANEEE K71 1P Hubik 5 b
A5,
iEE: TCP A2 /49 B 2 3L Protocol 47K £ twisted.internet.protocol. Protocol, 2 UDP #2
F-#9 B 3L Protocol 487K £ twisted.internet.protocol. DatagramProtocol.,

* 5§k Echo 2577 & protocol.

o TESMMLLFEPIZAT routine( PR KL, FERE 5 FP TR I HhE R AEHE . Ak EA ¥ eR £
/& DatagramProtocol.transport.write(), JFA&# #2205 1 PNSEL IS ERIE A,
A 2 2 AN Sk &k H A 1P Mk Fiv O .

® JHEid twisted.internet.reactor.listenUDP() R £ 45 5 ASFE 7 22 MR Wr () A st 11, DA{E R
b 2% 3 A 3K (1 B s o A listenUDPQ) I 5 A% A B 1 14 1 3k R 4k 28 3% i 1 30905 #9)
DatagramProtocol - 2$5£ ) .

* M twisted.internet.reactor.run() /3 &) FHEEE

2. 1EfEEE Socket ¥ H UDP Hiz
IR 5 75 S R 7 AR R L B ST AP 1Y Socket X SLHEST UDP 4k, i vkt
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SEAFET Twisted I E.
[~ 9-4) Twisted 37 $F1E B8 Socket XIS M dafety s, HACB T

#!/usr/bin/env python

# —*=.codihgy UEbE-8-=*-

import socket

from twisted.internet.protocol import DatagramProtocol
from twisted.internet import reactor

class Echo (DatagramProtocol) : #5€ X DatagramProtocol T2
def datagramReceived(self, data, (host, port)):
print "Got data from: %s:%d" % (host, port)
print data.decode('utf8")

protocol = Echo()

host = "127.0.0.1"

port = 8007

#EEE Socket M

portSocket = socket.socket (socket.AF INET, socket.SOCK DGRAM)
portSocket.setblocking (False) 4 HE P IR

portSocket.bind( (host, port))
reactor.adoptDatagramPort ( portSocket.fileno(), socket.AF INET, protocol) HERLEE Socket

portSocket.close () #EJRE) reactor ZHRHAIEE Socket W

reactor.run ()

X LR AR T o

o L5 RET Twisted HEALH) UDP 4ife —#¥, 5% & X DatagramProtocol f)-F-2RKALFE
W R B, JF BB —MZEKH AR protocol..

® JH¥%38 UDP Socket I4uFE /7 L4 4R Socket X %, FFE A IEPH I, g6 RFa e
% H o

® | twisted.internet.reactor.adoptDatagramPort() /7 2 protocol X455 Socket XF %4 & 1
#EO

® LM Socket X% .
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* i twisted.internet.reactor.run() /3 3 I
FE: £ B3 reactor FHPEIRZA], — & F 18 Socket *F £ 69 close()F iEHH % .

9.3.2 SEAKEZ: 2: Connected UDP

H SR UDP A 52 RN, (HR GO UMW LUAA connect()pRi %, FISRMRHIR
HEHhE . S DA EVEA T connectORR LS, 47 B 17 ik &% UDP 4 i AS 75 7 B
a2 H R EER S T o XFE A BORTE Twisted PR E Connected UDP.

B4R Connected UDP 7F— @2 LSBT dint s, BHAFR EREERHRINYL, HY
TCP A AW B ¥[X 4. UDP. Connected UDP 15 TCP [ EL#:tnZ 9.1 Frax.

% 9.1 UDP. Connected UDP. TCP #4 Lt

uDP Connected UDP TCP
FET I RN OB & & &
BAEAZ METHIF 7w B &
CRIETT e Fnive i C 215
TERSCRE #E. A% & & %

FESERRIH TR, R NARE BARRN 3 5t 45 & 3 PSR (s sk B AL 2 B (A A
[~ 9-5] | Connected UDP A i Ji5 () UDP @5 A% F

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

from twisted.internet.protocol import DatagramProtocol

host = "127.0.0.1"

port = 8007
class Echo (DatagramProtocol) : #3% Y DatagramProtocol T2
def startProtocol (self): HEERTERER
self.transport.connect (host, port) #HEEAT ML, P

print "Connection created!"

def datagramReceived(self, data): HUCEEERN R A
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print data.decode ('utf8')

def connectionRefused (self): FEUORME RWUEHOR A

print "sent failed!"

def stopProtocol (self):
print "Connection closed!"

protocol = Echo()

from twisted.internet import reactor
import threading, time, sys, datetime

bStop = False
def routine(factory):
while not bStop:
FROSHR T LI NEE,  MEAUE AR T st Y

protocol.transport.write("hello, I'm%s %s" % (sys.argv([l], datetime.datetime.now()))
time.sleep(5)

threading.Thread (target=routine, args=(factory,)).start()
reactor.listenUDP (port, Echo())

reactor.run()

bStop = True

d LA EARES AT LA t, 7E Connected UDP A #7542 i X 4% 7K H DatagramProtocol (]
S, FH T B A HE .«

%t T 3# UDP, Connected UDP ] DatagramProtocol 145 7 4b 3 AN LA4k 2k i) 44 Ak #
PREL, AT,

® startProtocol(): 24 Protocol SEBI#EE 1 IRVE N S Hifki8 45 listenUDP()F 4t 18 FH -
® stopProtocol(): 4T EREARCIA fa B .
® connectionRefused(): 4% K% S Wi 4t 1 FH .

417 J& Fl Connected UDP 53X, 7 startProtocol()## ifl i it i Protocol.transport.connect() & X
T X Ak R 1, BT AZE routine() R T f# ] Protocol.transport.write() BF %5 [ X+ iy A2 1% E
Ik AN P 7 2245 HH H bl R 11

B T LA_E3EZIMIH /7, Connected UDP [ Ath4rFEHi AR 58 UDP F3E {5 4 F2 7 X AH A
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9.3.3 REUEZ 3: BIERA

G ML IE (R 22 T 5 4% (Single Cast) sixf sifislf), B Kum—kK RS A—4
A TG . T UDP 418 (Multi Cast) $2ft TIXF—FEGE R S EumkiE—%&H
B, BT BA R B R AT A . 7RI B AR A M . MU S N R A
| UDP H#EH A

1E IPv4 PH—AEH L O B T4 %5, Bl 224.0.0.0~239.255.255.255. 4i%S
5# (BHFERIEEMBWE) 6L BORBE 2 T 75 Z i iZ k3 Bl i —AS 1P dhht; 25
20 rh ) BT & ER AT LA UDP 5 =X 1) 41 i oAt 2% i 2 260 B

[7~% 9-6] Twisted F I w2 AL T -

from twisted.internet.protocol import DatagramProtocol
from twisted.internet import reactor

multicast ip = "224.0.0.1" LEE b
port =8001 #3 H
class Multicast (DatagramProtocol) : #4k7& H DatagramProtocol
def startProtocol (self):
self.transport.joinGroup (multicast ip) HIMAAEA

self.transport.write ('Notify', (multicast ip, port)) #4IHE4E

def datagramReceived(self, datagram, address):
print "Datagram %s received from %s" % (repr(datagram), repr(address))
if datagram == "Notify": _
self.transport.write ("Acknowlege", address) HHLR |,

reactor.listenMulticast (port, Multicast(), listenMultiple=True)#Z#BMANT
reactor.run() #HERIETT

AR T .

* Y #%4uFE [FFE El 9 DatagramProtocol K ETF, HaJHA K5 E UDP A .

* 7t startProtocol FHf KN K PMUA LT Protocol.transport.joinGroup() e £ i A\ 21 #%& f
kb, {E15 8 2R LA [R) 20 Hp At 2 S AR A TE B

o ] DLH UDP %dE % 3% pf £ Protocol.transport.write()[a] 2 A J% 2 A IE 411G EE, EK 4148
Mtk B i A% 16 45 1% PR 4
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Twisted

o FEAREIAFCP AR AT DU I % 7 XAEH Protocol. transport. write() i 45 n) 4 5 2% i kit
o TEMIESET, TEMEA twisted.internet.reactor.listenMulticast() ok F W Wy 4 & 1, FF
5 B AL % 2% listenMultiple = True.

#$%1I5: 5 joinGroup() & ARt &, Twisted 424 T Protocol.transport.leaveGroup() & £
AT kg,

9.4 Twisted SRIER

Twisted HERLZ FTARIRL. 3RK, AEPUAHER THREEAREG LR, BB IR
SR LI T B X MR iEME . AT ) P i R 5Y, (EFG L8 RE W B IE %48 Twisted
BOF RSB R LN B A SRS .

WEIR (Defer) ML#IRZ Twisted HERLH H T LML R P WERA R, EEEF R TLUUCRHE
HERsh LSl HH M5 /EH T Tomado HITHFERRL.

1. EXER

ATLIKF Twisted ') Defer 15— MEFELIEI R R CRIAT S TF42 8 T LA 200 5 0 5 22
IR, IR LR A R TR . T ORFRIOR T Defer MIBEAAEF 773

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

from twisted.internet import reactor, defer
d = defer.Deferred() #5€ X Defer LHi
FHEHH LT R Defer FIRMRBURMBN B4 ##4 H4##HER -1

def printSquare (d): #IEH AR ET
print "Square of %d is %d" % (d, d*d)

©341



Python & %FF & 2 ——Django. Tornado. Flask. Twisted

15 [FLe% twisted.internet.defer. Deferred X % JEFF . 7F Defer H1n] LU BIFP R RS IE
B AT R BRI I b FE R 8. EAT14 i Deferred.addCallback()f Deferred.addErrback %s/n%
Defer %t % A, 1 7l 1] 38 &b 2 68 $0AT LA4) 5138 1 Deferred.callback()F Deferred.errback() 47 i F -

EE: —/ Defer s £ & T A el 2425, RiEd callback()K errback()it
F—kARA., R EXBRATE 2 KAA, M Twisted 1E % ¥ &
AlreadyCalledError 5% .

—> Defer Xt 5 AT LA T 2 A 1E H B 1R (9518 B8 5, IXFELE Defer Xt 5 4 #0473 55 TE B
—MEH REEE R BB B IR AL P BR BB, EL




F9E KEBEXMUMEIER —Twisted

BATHET, W T:

A48 1 () Defer %82 754k 8 FH B2 514257 [F13 T printSquare ()1 printTwice()-
2. Defer 3t %i¥f&

RATEL THRE], Defer G2 #EELEE twisted.internet defer Deferred X% EFF, X B H ¥
R 5 R R L AARHT T

(1) addCallback(self, callback, *args, **kw)

%5 Defer X S8 INIE B [A ki %, A IS5 callback 2 [BI s % 4, args Fl kw 1%
BRI RE S E . P HEIRAR SR DN ZEE —ANASE, WFRBARERA Defer
FRY [ 3 o 4«

T80 B BO% AR 2 Ak 4 51 B B 75 B T X
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[A13 R E R IS, [Pl BR B S 1| NS UL Defer BB AT —/N 1IE 3 b P & 2010 3R 1]
4R, HIGMZSHUEAE addCallback()H5 5E ) args 1 kw S5,

(2) addErrback(self, errback, *args, **kw)

43 Defer M RASMNET R B R E, H PS5 errback 2 1KLY, args Al kw 2%
LI RBZH . HIER ERREEL, 1447 addEmback METR[FI KR 2D NiZ A
I MIANSE . MR, 55 1 ANSHUE A twisted.python. failure. Failure )%} % 5241,
AT U BRI L o

(3) addBoth(self, callback, *args, **kw)
o 1] — A [ R B8R IS4 A 1E 5 Ak 3 o B5ORN 48 1 5% A B pR B8 N 3] Defer X% .
(4) chainDeferred(self, d)

Defer Xt % #E52 s BUH T8 55— Defer Xt % (BIS¥ d) 14 1Eff b B R BOR RS 12 b 3 2R 3K
AR INBA Defer X% . AR EAHRRME, i FR:

D1 = defer.Deferred()
D2 = defer.Deferred()

D1.chainDeferred (D2) #Defer Hitk

B ARHD ) D1 ZERE IR -5 30 D2 B e 1 o0 BB AR, 1T D2 ot 5 8
AL FBUDL ¥ R BCHEBE H -

(5) callback(self, result)

VA IE W AL B R B, P IS HL result RAZERLE 1 N IEH A FEIA R B S 4L
(6) errback(self, fail=None)

VAR R AL B R B, IS fail AL 1 METRACEL R iR 2 S 5.
(7) pause(self) F1 unpause(self)

“h Defer X %1 F B (18] 1555 4K 4 . pause () bR B T8 45— Defer X % 5t of BCE 1 1
%] unpause() e Hbk 1 FH 5 4k 4L .

3. Defer [E1 R &5 R A iR TE
2 2] B)IX BIRAT AT e A BE K : Defer A4 5240 7 B 6 4% 01 A eR 500 i 2 HLsiX
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Twisted

AT N EE RS A SE Ar APT R, R R B R R B [T T R BB A R R, IEFELE
XA RR

TE 5 A3 R S50 PR B R0 i R A 3 R B0 PR B 2 ) 11 1 B S SO SR R R .

* 4 Defer X %] callback() ekt A FH I, 1E% Ab R R ACBEH IISE | ANRBAM, HE
1 NSH(H callback() R 25, L5 IS HAE Z 1T addCallback()I 45 H

® 4 Defer X % errback()eR H AN, HRACER R ECBE P HO5E 1 DEREWOA A, HEB
1 NSEH ertback(ORR LA, G IS HAEZ T addErrback()f 45 H

o AR IE R DR AL BE bR B VR R I SRR A e, TR R AR A B R R R — A
R

o U IE R B R AL B PR BRAT IE R, U244 B bR BB AT 5 R R IE A B R B
T —AN RS

IE 5 A 3 PR S50E -5 B vk AL T pR BCBE O R AU RE I B 9.3 Birse PR PR AR SE A TR B 80
IR [ AR P A, Bk O AL pR B b A S I 1SS SRR R AR

Deferred Object

Deferred.callbacl Deferred.errback()
N

B 93 Defer Fdtsk 988 74z

callback 1

R B W i

Rl R A

callback 3

4. #54 Defer 5 reactor

¥ Defer X} %5 reactor fRIZEMT 1/ FHMLHISE S 7E—H2, HU0T LAIF & H ThAg a8 K i 725 1 F B
7T, b

#!/usr/bin/env python
# %= coding; uLf-8 —#-

from twisted.internet import reactor, defer

def printSquare(d) : FIEHAEER AT
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A1 makeDefer() i +h Fil Defer it S i & X T B EMATIEHE KR, RN
reactor.callLater()f $& X T Defer X S/ERH G A . B, ZEFZFHATE] reactor.run()Z AR,
printSquare()fl printTwice()PI ™R FIF AR, MRLE reactor.run(IEATPIRY G A 4 Twisted
HEZR BB -

3L 1f) reactor.callLater()/& Twisted " OCHEFI 740 IR 8, HERBURELA -

HH 1 NSH delay & SGER AR WREH 0, ﬁﬂi?ﬁ&*&gﬁﬂtﬂmﬁi)ﬁj
P, ZJEMBH0E BRI R BB

FIH callLater()p& %, &7 LASEILAE B i Twisted 7 BIE, Ho:

RIS reactor.stop() A A% Ik reactor.run() ¥ HERIZAT, Elﬂiﬁﬁﬁ‘%ﬁﬁﬁ' 4 BETE
“Program finished!” F3E .

”
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942 ERZL%IE

Twisted HER N TF A B EHBFERE: —MEFLE, HMEMLHE. TLERE
B reactor.run()iZ1T L HE; ML LUAZ, ULBEm X2, AT R REREL
PRt Al 2R 0B

Twisted ] K ZHACHLIZITIE FELFEF, dataReceived(). connectionLose()%5 {4 4b B o %k
Twisted HEALFE ELAE PR o DRk, 2 S0k 2 o H 1 AL BN )it 4K, 00 S o) JHL Atk 242 B 71
Ab .

it Twisted 324t THIZEAE . LRRMEOR, ME1GIFRE T LCRFERT (1) [P AR B4l 272
AT .

[y, A TREESITHE, Twisted ERPHRZHANBERHHAREREZEM, thin
twisted.internet.Protocol().transport.write(), B 75 220K N B R BURAN E &P HAT, EURTRES

BRFEHER, EERGHB. FEEERESTEELBEERMERET R Twisted M
KE T BRI EELRE.

1. ERBEEXRERIET

Twisted " i Fr AT EHAHESE IR FH AR S04 AL B pR BCRIS AT FE £ e FR P o BRI ZAh, W R AE HAth 2k
P T EPATARLR AL L4 Twisted B K%, WA LAA reactor.callFromThread() R £ f#{C 512
ITTE LS, .

from twisted.internet import reactor
import MyProtocol

protocol = MyProtocol ()

def must__run_in_niain_thread (message) :
protocol.send = true
protocol.transport.write (message)

def run_in any thread():
reactor.callFromThread (must run in main thread, "Good Morning")
print "the run of must run in main thread() has been finished!"

ABH ) must_run_in_main_thread() bR £ P A A4 MR, FUL/EEAERER T
reactor.callFromThread(), %R 1 MSERPOFHAIM R T AL, ZREMSHERESEAHRA
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reactor.callFromThread()BR 0K A CHILFRZE A bR, B RIBRH MRS E 4~
P 58 BARAT
;£ E.: 1A A reactor.callFromThread() 9 & 42 R AL vA £ Twisted #5142 , & 7T vA & Twisted
F & A2 XA Python Threading & % 1 . 69 & A2,
2. ERBEHEEDIET
15 L FE B B BFEN 1A HE N, AT LLA reactor.callinThread() BR £ S A 2 FRAE 55, Ehln:

#!/usr/bin/env python
§ -1 coding! ULE=B =*-

from twisted.internet.protocol import DatagramProtocol
from twisted.internet import reactor

def long operation(msg) :
import time
time.sleep (10)
print "got message before 10 seconds: ", msg

class Echo (DatagramProtocol) : # X DatagramProtocol FZK
def datagramReceived(self, data, (host, port)):
#H Long operation () M¥l, MHAMERIIIT. AEAAE LR P LILER

reactor.callInThread(long operation, data.decode('utf8'))
protocol = Echo () #SEBIE Protocol T

reactor.listenUDP (8007, protocol)
reactor.run() HHERELT

X2 — UDP ##E4#WA2)F, Echo Hil7EW R %I 10 /5K ILITEI. Echo 2K
datagramReceived() iR £ BE R AETE FELAEH, O T A I 8] I ERAE 5w 3= 72 Hh i HoAh 34
Jit A H reactor.calllnThread() ik #5145 & long_operation 24T fEGlZeFEF .

PR % reactor.calllnThread ()15 1 NS EURHE A R $42 , 25 —ALG A K RE S5

3. mMEZREH : .

Twisted LR E BT AL, FRETUAEA reactor.suggestThreadPoolsize() b £
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SE X Rt e FE R . .
reactor.suggestThreadPoolsize (10) SRR 10

AT ERCE S, 29 reactor.calllnThread () BE AT (1) B HAE 10 NEAII, X LR H0
SLENTE R B PBAT; S8 10 MBS, X8 R F0ksHE B S5 RF AU T A8 18 B 1) BR BT
TG A AT

943 RZ£{FE

SSL (Secure Sockets Layer) tH#FK 4 TLS (Transport Layer Security) , & TCP #fE A
SSL {3 AT EAAVEIEAS 0 4%, fRIEE(E AR R EMEF e Bh Twisted HERERFIF K
4E HTTP KIS Z P, BT LK 2R F JE4 H] Nginx 55 Web k452532 L) SSL {53E .

5 SSLIZE AL EAMETCP L, mAxZE5# UDP L.

FEREAT SSL HIEAE JF R Z A, 7524 %% Python ¥] SSL #fifF pyOpenSSL:
#pip install pyopenssl -

HZ 4 5 i pyOpenSSL 1) F 8 fe 2355, st Al LAZE Twisted 15| H twisted.internet.ssl fid
73T SSLAGIEMRFIFR T . M Twisted SSL 518 H I3KkE, SSL @S0 Ao APIAE T

* INEEER SSL MfR: HERIEMLSE A RRREE, BT MESHHRE T 2
HR A AR LA, BB LA R .

* NIEE US4 SSL MfE: BR T REMNE(FIE, ERERME S mAI S HAE, B
Vi SHIE R % 7 -5 R 55 48 EAT AR

1. MZF{SER SSL &=

TN AR K SSL 15 75 AR 55 25 v e AC B AR 55 2% 25 0 SO IR 45 28E 30 - L 38 80 S0
P 25 R AR 25 2% (OB A5 2 4 s RS 28E P S0 R IB M5 I R IE A 7% 7 v IR FEE . ARG 280 Y
(AR

from twisted.internet import ssl, reactor
from twisted.internet.protocol import Factory, Protocol

class EchoServer (Protocol) : #Protocol TS5 Tcp FfF—3
def dataReceived(self, data):
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self.transport.write (data)

Afiinane e N imadn ) L
factory = Factory()
factory.protocol = EchoServer
reactor,.listenSSL (8007, factory, ssl.DefaultOpenSSLContextFactory (
\../ssl/server.key!, '../ssl/server.crt')) HELE RS HARE Bk R

reactor.run()

MARHEGHET LLFE H, TCP k%5 2%im s 248 reactor.listenSSL() B £58F e 2% 38 1) Wi T 2R X
reactor.listen(), FHAESH P4 HHH M- SUE B CHBE . HAhSFE 5 (Protocol. Factory
%) 5338 TCP @5 5.

EE: REBEHN Ao $ AT VAR OpenSSL 44 5%, BAkFH#LE 5 %8

*E]E:L'J‘ﬂﬁo

TER )5 H , 18 reactor.connectSSL() B #i7k # 1 1 3% 1% A $X reactor.connect(), ELHI:

from twisted.internet import ssl, reactor
from twisted.internet.protocol import ClientFactory

iF. ) Tname etk Uimadnl T
factory = ClientFactory() #ATLAEA B X ClientFactory
reactor.connectSSL('192.168.1.10', 8000, factory, ssl.ClientContextFactory()) #SSLi&

#

reactor.run()

A 4w T 2 i) Protocol Al Factory FZH#ACAY, H A f5cH R 7E reactor.run()Z Al
P H reactor.connectSSL(), Ff4& A—~> ssl.ClientContextFactory()* % .

et ERSOESE, TCP RS54 A1 % 7 S fl AT LATE 9 4% LA A 2% SClAE 1 .
2. INMEEPIRSMHH) SSLiEfE

LN, BT ERIEEERRAEN, RGMEFINER €K b, JLHESHM
AU, B kORI 2 i R 55 AR AT AR R N AR

7 i S 2 P S UE ST AR R, BT RAKE TCP 257 i O ARAS SS0& 1 F

from twisted.internet import ssl, reactor
from twisted.internet.protocol import ClientFactory
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class MySSLContext (ssl.ClientContextFactory) :
def getContext (self):
self.method = SSL.SSLv3 METHOD #SSL thiRA
ctx = ssl.ClientContextFactory.getContext (self)
ctx.use certificate file('../ssl/client.crt') #5 FIRIED
ctx.use privatekey file('../ssl/client.key') B

return ctx

AEonamen ==t imaane L
factory = ClientFactory ()
reactor.connectSSL('localhost', 8000, factory, MySSLContext())
reactor.run()

RIS AE R P LT MySSLContext S TRLE %/ dmfl) SSL k5%, HEiHM
reactor.connectSSLO) /& NiZZR (5L 61 . A B 4 & T % 3+ (1) HoAth Protocol #1 Factory 3248415

TE MR S5 25 i e SRR 25 P i B AC FOUE B RIE R 5 RIS B QA AT

from OpenSSL import SSL
from twisted.internet import ssl, reactor
from twisted.internet.protocol import Factory, Protocol

class Echo(Protocol) :
def dataReceived(self, data):

self.transport.write (data)

def verifyCallback(connection, x509, errnum, errdepth, ok):

print ' _verify (ok=%d):' % ok #ca REILA
print ' subject:', x509.get subject () 5P IRIET subject
print ' issuer:', x509.get issuer() B S ETRAT I
print ' errnum $s, errdepth %d' % (errnum, errdepth)  #HTRH
return True A AV

if name =="' main ':

factory = Factory()
factory.protocol = Echo

myContextFactory = ssl.DefaultOpenSSLContextFactory (
'../ssl/server.key', '../ssl/server.crt' R4S A O B AR 30
)

ctx = myContextFactory.getContext ()
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ctx.set verifyi(
SSL.VERIFY PEER | SSL.VERIFY FAIL IF NO PEER CERT,
verifyCallback

) :
ctx.load verify locations("../ssl/ca.crt") +EPEETIIRAT cA

reactor.listenSSL (8000, factory, myContextFactory)
reactor.run()

PR BB AIE 25 i AR 1, BT LATE AR ZS- 48 i FH reactor.listenSSLOI 2245 NS F 5 1) SSL L
FXAE B . ABIH 1) myContextFactory [k T HLE T Mk %5 8% B HH S UE 1530, M ctx.set_verify()
X T SSL _E T3 % 7 i uE 75 3K o

A i) verifyCallback()ef B %5 F i Bk A2 O RS, T & 3 AT LIRS x509 1E 15 19 A 2%
FIWT =T VRS . R AR SR NR A True, 75U/ [F] False.

9.5 AELL

MAFEAR DGR

o Pifi# Twisted HEZLHIHF U SOE A 5L

* JH#A4E Windows & Linux " %% Twisted ) 5.

o YHEMH TCP #4T4E HTTP N ZE T &K M7, A6 IR S 25 i 55 2 7 Ui o

o B Twisted 3E47 UDP JE{E M UT & I 7.

* Jifi# Connected UDP [ f H 5 TCP #1418 UDP f¥15% [F], YHfi# Twisted ' f¥) Connected
UDP Wil T K J7 %

o Yk (Multi-Cast) FINES KA K .

* UHi# Defer (1R H XA FH Defer 1T R AGFEF R I 71k

o i Twisted ELEFE S TN, (010 GRS I WTWR LoD 75 BRAE L LefErh, WRLETREE
TRAE LR A 2 AR

o PHEAEH SSL #4T TCP % Gl Mg e ik

o YHEER] SSL #EATE P il F A UE A g T ik
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3k 1: A Django+PostgreSQL {
Fr 253 Twitter

MA TR BATG AL PS5 B BE, 43922 2] FH Django. Tornado. Flask. Twisted JF /&
TH. AFYH#EA Django JF A FFEINE Tmitter, %50 H S T T FHUAIAEAS I 5 F2 ) 2
AIRE, &%) Django HEAEFNFEAZ M us it B fEiR e AR EEABRWT. ‘

o T HMEYW: TITUEAISE GitHub A1 GNU General Public License, 32%>] Tmitter 5l H
AR L5 44 o

* Tmitter Jii HAEET: 8T H M. B, MAEE. RERMZIEE, %
SRR R Ji.

® Django Jil H [Erft: %3 Django JF K& T AFVE S HIR 3.

* Django HHV&: M HEEMIH EEE & IR MAEH L,

EE: AFHANTAE 6 FRNEAH L,




# 103 Sk 1. A Django+PostgreSQL FF A 5) Twitter

10.1.1 ImB*kIE (GitHub)

Tmitter & FFEHAEA LIS % GitHub ) — GNU General Public License T H , A JHER
Tmitter fit A< &% GitHub b FIRRA I FH A it . B4 Tmitter (ISHRESSAL T E MK Twitter (1
SCEREHER) , FrAAE A DL 2 HIVE— DN R Twittero

1. GitHub

GitHub & —ANFIA Git BHATRRAES], £ TR TABER AR 5 N AR 3L L.
‘ERMIEE http:/github.com, H GitHub A% #)JF A # Chris Wanstrath. PJ Hyett F1 Tom
Preston-Werner {# f| Ruby on Rails 45 Ifil ik »

GitHub A LB &5 Git E, FHRME—/> Web Ftif, {253 A& SourceForge 5 Google Code
RIS AR, GitHub FPUESE SR T IR E R E N CHIH #4793 RAER T E.

BR T AU AL LA IACIDEE, B Wt T i e T R i Thie, &
AV FOERER AR P L A SRAEERIEhAS, X EAARES I SEh A Bug $2 H1FiRSE . GitHub
AR PE T R ThRE, T B IFRE BRAEARE L TR KR IT RS R

BEE SRR N FFEFEB R T 2= 1, GitHub B2 A& BT R R R C A AL
HIEH . BE 2015 4E, GitHub 2 #E 900 JTyEMH /1 2110 AR, Fs5E B
L2 Rt b B R AR A A T Y st R P A X

2. GNUGPL

GNU #& f Richard Stallman 7F 1983 4£ 9 H 27 HATFREN R, HEEHRZGE —E
Se4 B EZRY . GNU i1XI%H General Public License (f&j#% GPL) IR KATHM:.

DL A BERE RSN HAR GNU iHRINGRTEMR, A GPL VrlIEJT R RS HAF R
Linux. FreeBSD 5#:/E RGN —RIKE, £ GPL B4 e A U5 AUtak i T 2 1 4 pl 3 2>
Z =

8 GPL VF T EIF R BT H AT 0 R4 AL
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o JFPEME: BAEUABEARED IR R AT, FEILRE AT A A LAY AT i T R KA S
BRATA BRI P, RAE T K8 AT ¥ . R B H.

o (R, WRIFRE KBS P —EMER T GPL B, IAEEATH M4k K T
GPL VFRliE, BREEATHHE N AR TN GPL —&RIT .

A M GPL YliF# KA fG, XHILT GPLv2. GPLv3. LGPL. MIT %Ak FF¥50 H ]
UE, XLV ATUER GPL X FT ¥ I & AL B T R BEH

WRA: Python & E A3t 2L F GPL #TiE#), 4w R&HA GPL, % Python 53E A
Django. Tornado iX :4E AR R4 L)

10.1.2 %% PostgreSQL #iEFEH L B Python IfiE

FEBEAT Tmitter T H BIFFRZ AT, BEH ML LFIFEM —IK Tmitter, T H#FILRGH M
P 3 DI E o

1. 2% PostgreSQL #EE

SR Django T H AT LU A 5% 2R AL Hodhe e o B 2 B (R AL SZHF,  {ER Django ERIA
f) SQLite ¥4 B B 77 B BE R & P sm 4K AF , ANFI T F IR\ £ > Django J& & RS54
FreAA A i) Tmitter 75 H A PostgreSQL 1F 4 i /2 i e, 338 vl LAFETT A3 H ) [R] i A
A E 7 pgAdmin % PIRFRIE T RSB I N2

A Ubuntu Linux X%, %%% PostgreSQL 4 FE (11 iy & /2«

#sudo apt-get install update
#sudo apt-get install postgresql postgresgl-contrib

RESPWIRZIEN TR ZN, WA “y” , BB RBELEREE. ©¥E5eERE, &4
S DMEIRFEBE - “postgres” , FHLRAE . A LU R s 2 E postgres /7 I %15

#sudo passwd postgres /1 SEAER N Y

#sudo -i -u postgres /1IN NS

psql / /3 Postgres 49 TR psql
postgres=# / /psql MR AF

postgres=# \password postgres
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BE, TEA Tmitter JUH B —MEHRE, @QWTF:

EEAAEFTRE PR THEAREGEE, BiEHE— N EREA P 4’FJ‘J & 22 Tmitter
I B 69 owner, B4k WA SH PostgreSQL #4E E 5 M,

2. SHRBRRERBAN

TR AR P AT DA A RS ARG B P RS S £ T, AR R
G B3R

TE1% H %" &L Python EIF 8.

T2 FRBED 328 Trmitter 1 H HTAB4045 Dijango 76 14 058 = 77 4L0F:

3. EBEfTHER

TEBATZ R TR E Tmitter T H setting.py SO IR FEIERAS B, IR RN 25%
HECE () PostgreSQL HH /% . #kF setting.py SCAFF I T #82r, KF AL E K& 4165 8

® 357



Python &% & S2k—Django. Tornado. Flask. Twisted

e, 0.0.0.0 $R5E MRS AR HEWT AHLEIFTA TP Huht, 8080 R4S &%
f9 5 i) 3 11 o SRR 1] Tmnitter 2951 H (93 70 http:/xx.xx.xx.xx:8080, 5+
T 101 Fi.

£ 1% T AT LUBGRIA H 0 S E IR, AR P B,
xomen | RATWER. FPHRKRYS. WHKTEAER MR, BAKRE
D | OB R B KR, (BIL ST T AR kB T T R A

B 10.1 Tmitter £ T F- & AR

EE: Tmitter AAMBAFFFTAE THAETFAAIRE, FIAA R GAR 40
B 10.1 r s ks HBHA A,

10.1.3 IRE%#

AT B RSO, AT M2 ST 924454 . Tmitter 751 H ) H 3%
SR
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mailer.py
uploader.py I AR T R

venv\ HEFEA R

HE AT LI £ e BT LR 4L

* IiH{5E3CMf: AUTHORS. INSTALL. LICENSE. README.rdoc %. #§/ME GitHub
LY TR IR RS R A LS, AR MNEE T HARERFR. ZEHIHER.
R B A % . Hth README.rdoc U &4 GitHub /£ AT H G B E
AR H E T

® Django Ji H 3Cf: {545 manage.py. settings.py. urls.py &, 2%/ Django Il H 241 H
% RIFERE SO, HMEZRLE AT django-admin fiv &I B 304 A, XL T 464 T H 1)
BRAE RPN BRAZBRGT SREKSE, BEEIH KR EAR PR N E

o FRASUM: BEE conf HEH HIAHAL ST scripts H & I BIA SCAEAE

o THPEESM: B utils HRPHINE, HTFREHRDIRRE. X8R R IR T
A R R e B A, R AT DAZE A R R P E A . FETE JF R A E X L
7 B AE LAY A Hh 5= B ARAS 2 SR A B SO ke

* MVC ZERIIFRE 30 B mve Fl template H SIS, 2 SEER R 3G N I EAR N 25 .
AFRE VA YA IX 5 N 2.

10.2 TIEHEZRIKIT

PRI RESR 58 SCT —/N P il f B DT A R IR XUAR:, 9T DA DTS2 o I P o 2 A
TE DU HESE AR TR BT B IR Logo AR, L. TUR. MBS WIS,

10.2.1 ERRCH

fE Django 1, TUHHEALIE S B BEAAR (base template) SCAFSEIR, Pk o (¥ 44N DU THI AR
WA ARG B SRR SO . FERERRCC o F e U TR AT R, BT AT T E,
L ALTE JavaScript JIAS . CSS & XFE ARG
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A5 5 (AR SO 3 SCAE I 1) template/base html SCFF, A AUIF:
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NSRS IR AT I F

o SO ERIFHG JLAT K {%load i18n %} S bR T4 7 L & Django EERLEITNAE, %3h
A A 45190 DT+ £ 3 5 AT LUK 1 0 B8 0 2 W B T s A AR RINE S o Tmiitter JH X
BRRES: P30 B AR R R RS EA YRR,

* T fI<head> 4 t5E X T <title>TL 3, %I0H BanfEN A A DARER . ZTE
£ P9 25 L5 T 4 A {% bllock title %} {% endblock %}, ffﬁﬁ/\?ﬁﬁﬁﬁﬁﬂﬂﬂ
& X H CH<title> N &

o 5| FA TUE T 6 0 JavaScript. CSS SO, FUIH Logo %.
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F B & CIPEAS JavaScript #R 85SEIE 0T IZE78, A6 73 0T AT LAE A [R50 S48 i K/,
FRE A B YR T RN AR AT AR Ak

FET i <body>Willid<ul>, <li>JC#H & X THAM FHAL. FHR RSB SUAR
4y4B 2 F {trans }PRASHEATEHIE), (E1GX S SCAH] LASEELE PRk Thie, Bl SR CARREE
W E S MARTAR .

fE<div id =“footer™>" & X T TURH, TR/ il % F T S = BAEE B .
FEFRETUH o 5E X T {% block main %} {% endblock %} 3, Mk (I THNR T EER
TR A 2 DA S B T PR URR T e

10.2.2 FHKNMBEERE (jQuery A

7E Tmitter 75 H ) BEASAR 15 P51 B € X JavaScript B 3CSEBL T 55 a7 5 ) DU K/ B I&E MY
BRI R 5AE DU TR T80 A R«

$ (function() {

var scale width = $(document).width() / 230.0;

var scale height = $(document).height() / 34;

$ (document .body) .css ("zoom",Math.min (scale_width, scale height));

b

ZEREAEA T jQuery BOR, VEMFINT .

i i $(document).width()F1$(document).height()FR HX 24§ ¥l % 28 B 7= X381 K7 o

T ik X 45 PR K /N Bk A — AN 5 B80T 3R A5 B R 4 s ], BT 2 1)/ O BB T
TREAT 4678 -

i i T i <body> ] css J& 1 zoom W] A ¥ B T A Y 45 S EE 1, F jQuery ik X
$(document.body).css X% @ M BEAT R

AN/ R (8 (window).resize(function() {... I ESVIGHILRE—, F/EMHTH
WG, 4B ee) e bEE - B A a D R4,

#®I15: pRXEZFIGRERDALEERRFRBELRADGTER, A FTZ4H4TREA

MR EBEFREG R @R E, 1'FE% 3 Bootstrap &R, % 12 ¥4 Flask R
B 4% A #9352 Bootstrap &3t 8 #73% R @ .
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10.2.3 XAEPRE

FT VR X st B, RS AN ) 8 546 P 53 15060 PP [ —A 1 3l R T of 7 2045
HHESES ORI FEERLrSEA RE LT .

o %48 LANGUAGE CODE 7 HTTP i K3k 45 (i 5 F P B db B T [V 5

o [Wu5AETE Y U N AR LANGUAGE _CODE #4575 BRI 715 11E = SCA,
R LR B M T

Django A iZMARIRAL T o K AR, T e HEAA T .

1. RIREEFFMNXE

£ Python Y SCHEA HTML SEA5AR SCHF A #AT LABR IR R B SCAS . 78 Python Y5 3/ Hhid
O3 ugettext() R FRIE R F R TR, Hon:

def my view(request):
sentence = 'Welcome to my site.’
output = (sentence) #5 output = ugettext (sentence) %t
return HttpResponse (output)

HHA Y sentence ZF B ARAFFFRIIE AT, 1M output 28 & &5 I FAF R .
TERACAE A, F {%trans %} bR RIEBIIFETR K, Hn:

<a href="/">{% trans 'Home' %}</a>

HA ) Home ZFRFBIEMFIFER, iZ<a>hniS K5 2 1 AR & B 1 30

2. fIBIESXH

5 X (Language File) j& Django H F TR FFBHIF X RIS, WSR2 A BEF SCHRERY
BB —MES XM, BLES R ERAED B H R P HATI R a4
#cd /home/lynn/project/tmitter HENTH Hx
#django-admin makemessages -1 zh CN #zh CN f& LANGUAGE CODE

%%k django-admin iy &4 7E 241 H 3% & F H X [ Python SCAH AR 344 £ 4k 75 B0 1R 1)
TR, R R FE zh CON ITE S U, S0 44 django.po. FTHE S XM
FHE (- A7 A /tmitter/conf/locale B2, BAKN:
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$#15: zh CN 2 4k ¥ L LANGUAGE CODE, H4u% A LANGUAGE CODE EH
zh TW (%4RP L) | en (%) | de (£&X) | jajp (BX) . fr (X)) %,

£ django.po LM T ESHMEAN FAF R HATIIE, W2 Tmitter 37 H #9308 S
A
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#: .\templates\signup.html.py:34
msgid "Submit"
msgstr "{EA"

.\templates\control\homeﬂpagebar.html.py:a
.\templates\control\home pagebar.html.py:10

. \templates\control\user pagebar.html.py:8
.\templates\control\user pagebar.html.py:10
.\templates\control\userslist pagebar.html.py:8

. \templates\control\userslist pagebar.html.py:10
msgid "First"

msgstr "HR"

AR RO REARRIPE B AR 3 o L.

o EMIERRIANIZLARFHILLE Python YR SCAF B HTML ARAR SO HARS AL & .

* H msgid RIAFFIIERISCAN A

* FH msgstr RIEBFRFHRICANE, FFRE T ELE S UG EANBLE msgstr 7B .

3. HEFBFEXH

SR RRE S O A AR RS, TREFKIAA django-admin fy 44w iFEiE & X4, E
AR, BEh:

#cd /home/lynn/project/tmitter HEANITH H%
#django-admin compilemessages

= %= % =

ZA M BB RITH P RFTAE* po EF XM, ORI IF)E A SO0 M #* mo 3.
Django HE4EAEIZAT IS I * .mo SCAFBEAT 9k [H i AL B8 % .

4. EYIEEXHHME

TSR T K A S 4% I Django BRI 5 ORHE 5 S0 R =4 1% SO conf/locale SCA49%
b, WETCAZET H setting.py 3044 B IR PRk vE 5 SCHF I RAF R A2

LOCALE PATHS = (
' /home/lynn/project/tmitter/conf/locale’,
)

FE SO AR 4R B L3 B8 53 4 B A 5k AH N (7 R T
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10.2.4 WUETIE—T
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Tmitter 4% R4 334 BT 4G T2 1 3642 0 LB AR 4E 50 AE T H AR H %19 urls.py SCHF, il iZ ST

LA B3t 20 00 5t o o T A BT AT DU, SR A (A RAS G

urlpatterns = [
url (r'~$',tmitter.mvec.views.index),

url (r'*p/ (?P<_page_index>\d+)/$',
tmitter.mvc.views.index page),
url (r'’user/$',tmitter.mvc.views.index user self),

url (r'*user/ (?P<_username>[a-zA-Z\-_\d]+)/$",
tmitter.mvc.views.index user,
name= "tmitter-mvc-views-index user"),

url (r'~user/ (?P<_username>[a-zA-Z\-_\d]+)/ (?P<_page_index>\d+)/$',
tmitter.mvc.views.index user page),
url(r'*users/$',tmitter.mvc.views.users index),

url (r'*users/ (?P<_page_index>\d+)/$',
tmitter.mvc.views.users list),
url(r'~signin/$',tmitter.mvc.views.signin),
url(r'“signout/$"', tmitter.mvc.views.signout),
url (r'~signup/$"', tmitter.mvc.views.signup),

url (r'~settings/$"', tmitter.mvc.views.settings,
name ='tmitter mvc views settings'),

url (r'“message/ (?P<_id>\d+) /$",
tmitter.mvc.views.detail,
name = "tmitter-mvc-views-detail"),

url (r'*message/ (?P<_id>\d+) /delete/$"',
tmitter.mvc.views.detail delete,
name = "tmitter-mvc-views-detail delete"),

url (r'~friend/add/ (?P<_username>[a-zA-Z\- \d]+) "',
tmitter.mvc.views.friend add,
name="tmitter-mvc-views-friend add"),

url (r'~friend/remove/ (?P<_username>[a-zA-Z\- \d]+)',
tmitter.mvc.views.friend_remove),
url (r'”api/note/add/',tmitter.mvc.views.api note add),
url (r'”admin/',admin.site.urls),

]

+static(settings.STATIC URL, document root = settings.STATIC ROQOT)

FHBAATE ET
HHBEATIUE . 45T
HERRRMP
pEEREHS

AT PHB I
HEEFHEMF . K

FEBEFH AP AT
#ER
#E
A

HESE R P IR

#IH PR TR

HMER S

R

HMERAIA
#RATHE
FEGEE R

AL
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B Tmitter RS T AP S5 FEAT)RE, (HLA L URL MU AT A SEEW & THRR 2
MITTTH . 2R ThRERT LUK X LE T 2024 5 KK, RURPVEM Rog sk, T Al i A
B AN N BERHAC B B R

AH 5 NGB 2 IR SRR DU BE v AR v R A il L AL B

10.3 APREFMEER
I
FHL P A B SR AL A IS P 6 46 B, A1 B ST Tiitter (49 P B IROAT AR

10.3.1  TTEIKitT

FEFTUh A TR P TR BERE, PSSR Bk 2] M SR signup. ZEVEAM ST
T A TS R

* /4. %k Tmitter PIuG IS A 84, 7T LLRIERR.
o WA BIESKEEA, MT UG RRSES .

o HLTHRAE: TR PBRAR N P AR A

o W AH P AKEREN.

et o BB UWASERETHA.
EL”;
- B TR A it A E LA SRR, U A
b wE 10.2 iR,

2% U [} JIT X6k I (RIS SO tmitter/template/signup.html, H
B102 RMPEMABAONS FIPEMT:

{% block title %}{{ page title }}{% endblock %}
{% block main %}
<div class="form">
<div class="message">{{ state.message }}</div>
<form action="/signup/" method="post">
<table cellpadding="0" cellspacing="0">
<tr>
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fRHTINT o

o SRR AR T RIS P TTAEA&EE (% block title %) 1 {% block main %} .
o ZETE HTML <table>bRa 7 7 TG R, e A TG L B B
BB AEF R TFEBERARR XA, AFFRENE .

o fE<form>priEH IR action="/signup/", &N T L BB “HRAC” &4
JE T 2 # K BL Post 77 5NERAZ 4 /signup AbFE . '

PP 8 S U /signin 2 — ANl i <form>#HR 48 SEER 9 2 8 TUMT, Py 2 b Mt 0L 58 i
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i, BEE A AT EE LA A.

10.3.2 AR

BPH M IIGE, W ELE Django B2 Bt N IR 6T %28, Tmitter I H T
HAERIERLE mve/views.py SCHFHRYED, 1M e B AR R I T -

AT *
o 76 User Kb X THFFE, TEH M2 OIAG R, BT R PR REe
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AR, AR P LB PATETEILBER, XEAME BT 8%
e BAT B .
® 7F User K9 E X saveORR%, HTBHAHPHER. ZREPMEH mds XHH P HE
BEAT N, 545 R P B8RS A2 SO 7 AR AFEE SR P . function.md5_encode() i
Holid mdS PESCE A I -
import md5

def md5_encode (str) :
return md5.new(str) .hexdigest ()

10.3.3 #LELgIt

fE Django AL (View) RINAERIRIIZ L, CERE T AR 5HIHER, T2
2. Wi AE urls.py S ECE urlpatterns A SEI 2% b BSR4 061«
urlpatterns = [ |
url (r'~signup/$', tmitter.mvc.views.signup),

url(r'~signin/$',tmitter.mvc.views.signin),

#IEA AR

Hoe ST vEM U /signup IACHE R B tmitter/mve/views.py XA signup(O R %, e
ST % 3 T AL EE R ECK signin()pR S

1. signup()E& ¥

signup() &R = A B v Y 5 SR A0 B0 R B, 3 AR R R A T A AN (RO A O K
(GET/POST) HATAFIHIZHMALE . %pREHI A AN :
def signup(request):

# check is login
_islogin = _ is login(request) PR A E R

if (_islogin): HRCLE R, WEERIRE X
return HttpResponseRedirect('/')

_userinfo = { #H PR BRI RAR S
'username' : '',
'password' : '',
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R,

* THEEHNE M RECEER, MRCEER, WA RVRATEMEMNE, HBEEE R
FIH U, 7E_is_login()eR & HiE i session B4 B AT A Wi 6 575 .

o WA TUE R Post 7T l, WA request POST['xxx"1i1 77 ARG & F it %t &4 A\ T3

A, REX B IR AT AE S F K _userinfo RACHY do_signup() ek BUEEATVEM .

* Wi _ do_signup &b, WEIL  result message()pRi % &~k hi & UL .

o WRARVIHAREL Post FATU K], B#F_ do_signup ALERSRMC, I ARAR Y
render()ef 24k 2L 2 75 /signup T o

. __do_signup() &

__do_signup() bR B SEPR AL FEFE HRAE IR E, FER P R BRI S AR AN, IR
IR B SRR R, AT

N
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3. signin()& %
signin() PR EUZ views.py FFH TS FREMME R E, HARN:
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BBV SV MR, BEHR P BBkt BL, JF ELRER Pl
Post 75 3y [ Mt SUHI A 8IS do_login() Rk FephAT B e, 75 WX A i ¥ % 0 T ABEAR ok b
T » :

3B AAABHERAE R, HAZHERRFRE, 2 F R Post 5 X749
FIBTiE4R, HERAELME,

4. __do_login() &k
TILFE session AEAF P OB R SE LG R4EME, AR
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_state = _ check login(_username, password)
if . statellisucceasg!]:
# save login info to session

request.session['islogin'] = True HRADER
request.session['userid'] = state['userid'] HREFRFH i
request.session['username'] = _username ' AR 4
request.session|'realname'] = state['realname'] BESEREA

return _state

session & BER — N PSR ViR PEEH . EENMMNEEFNEHY, FEamE
6] % % S5 7E session F{RAEHIS B

10.4 FHlHB R &R 5T

T R AT AL A (A% ThBE,  Tmitter 7 H 4246 T 2EA ) B R AT 53 W Th e«

10.4.1 BSIERIT

7£ Tmitter JH &, FRA KT UERSE S B diURGHE, I 5ZH @ LKA
Al R AR T LA B R AR B S B ST RE AR R AAE L U, anfd 10.3 Frow.

_

R4 ?

o
@ testl STARTHMAREL. . i
B
1 minute &Y, 38 FEB
| i (ms=EE) 2.8
@.
2 hours, 54 minutes &, 38 MR
3 Zia SFAINADjRNg... £E..
2 hours, 55 minutes &3R5 &R
WE & 11 A RR
#3uel)

A 103 fZEEAALHNE
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TR SR AN R, AR H ORI, b T AR, %
AT A A BT 10 D7, MRAEAA N, WATLAAH “ 417 BB
/message T[] 2 & 5C 8445 B '

1. iR
B 10.3 [f TR templates/index.html, 5314 AR & (6 S BAC ALt F -

TERL Pl B 20 A AR A% A S8 notes Fi1 page_bar, ‘B A4 HICRAE T 11 54 H AAL B0 R4 7T
A XA T (% include} ARAEHAT FHARIGAN, HTEBRE—&KHR.

_EIE: BR—HRXHELLTHI T, BA{% include} i E SN T HEMA —FF AR,

2. HBFEIR list_item.html
R4 B TR list_item.html () EZEA AW R
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AR A BELLR: B 1 N<pBEERHENEEAR, AFRAENLG. HE
F VR B 2 NpBE RN BMRBE R, BERAA M. kiR, MREESE.
BEARH (% if PEREHINTSRT S R TR AK M BORAE, WRERAEAANGHBMALE
N CMHRRT B i

3. 4»Ti% page_bar

7t templates/index.html o EHil it { {page_bar}} X B/R /) 014, HEZBBHBFTH
templates/control/user_pagebar.html ?ﬁﬁﬁ‘]iﬁ%%ﬁo '

AR TR O R B R
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'paginator': paginator,

'username' : username,

'has pages': _paginator.num pages > 1,

'has next': paginator.page(page index) .has_next(),
‘has prev': paginator.page(page index) .has_previous(),
'page index': page index,

'page_next': page index + 1,

'page prev': page index - 1,

'page_count': _paginator.num pages,

'row_count' : _paginator.count,

'page nums': range( paginator.num pages+l) [1:],

.content

HAT W, 20 T AR MR RS AR A7 £ /utils/formatter.py ) pagebar()BR EF, %R E IR &
AT EAL R TS S page_index, %R EEN vl iR [Al— A CE QA H T B75 ) HTML AR

£ pagebar)H B 451 django.core.paginator.Paginator() B FUFH i 54> LIS B, 1% %K
fR[E{H_paginator P T I 2 &H R EMABIMER, WA,

_paginator.num_pages: It/
_paginator.page(page_index).has_next(): £ F—I. LA E ARG — L.

_paginator.page(page_index).has_previous(): SEEHAT— T HAT & A E .
_paginator.count: 5[ LA LT .

AT XEERE, AT LEEEAIE NS BUL S BBRSETESR T, B Django fEH%
T H django.shortcuts.render_to_response(). % 7 2oy B 1% A HUR B & —4> HTTP Response

xR,

BT pagebar()Bf$i) H L ASURIRIUERRIE R 455, B ARG Z Vi W JL45 R content

J& 1 LA3K7S Response ff17H B4, B HTML TR
FE: AR P LERZNHEIT, pagebar()iE 4 #92 templates/control/user_pagebar.html

M R B F 69K S T, pagebar()78 % 69 52 templates/control/home_pagebar.html
B, AV RBENE, #FTAFTIWNEH,

4R templates/control/user_pagebar.html f) = 2L 4 2501 F

<span class="first">

< -WBEATARET, B page index AT 1, MEREHE MR -->

{%

ifequal page index 1 %}
{% trans 'First' %}
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KM 6 M<span>IKIK, 4 HIER G TR, T TORERE. SAITT, S5 TR, K
ToaEE. BN, B SCAL B (% trans % FRASSCIL T AL,

1042 #HR

| EARGNE R EEREBMNE. BN, RAESER. 7 myomodelspy
R AR




Python &3 & L ——Django. Tornado. Flask. Twisted

B T Bl SCHREI B, BB Note i3 0 T A% AL (o] B7nA X RIEE LT
EFFREL

10.4.3 AT

AT 3 AL ME G WARA. MANASIE. MEANEARE.
1. HEER '

15 BRAT TN REAE mve/views.py FJ index_user_page(ER%+H SEBL, A% Bl F -
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B BARED T B B 2 get or_create(PRREL, EMRREWM T

get or create(defaults = None, **kwargs)

ESGREI T (Tuple) FEFHINRENEL, SRR REFIMA/RE RPN RER
HTEND . ATLUAHMEAET NS, get or_create) R4 N KIS HA- B b & k2
EA VRS AR SR IR [F1i% SEA AN False {EL; A SREAT MEBTEE — A&, iR [F1ZSE IR True.

2. ARHRYIE

A BARWAL T WK 103 Fraaf T, HAE mve/views.py ] index user page()ERi £
H AR AR T F

from django.shortcuts import get object or 404

def index user page(request, username, page index): #Vil URL AT
el HEA AR AT

_userid = -1

HIRIETUIH page index VI BIZRT TR
_offset index = (int(_page_index) - 1) * PAGE_SIZE
_last item index = PAGE SIZE * int(_page_ index)

if username != '': FPRBGEA R P R
_user = get object or 404 (User, username= username)
_userid = user.id
_notes = Note.objects.filter (user = user).order by('-addtime')

else: BRI FL P I R

_user = None
if islogin:
_query users = [ login user]
_query users.extend(_login user.friend.all())

_notes = Note.objects.filter(user in = query users).order by('-addtime')
else:

_notes = [] FINRGES, WA REH

RS TER TR . H AR get_object_or 4040 BRI, ZBRBURIEAE N1
SEE AN AR . R AR BT A KA E sk, MR ENZSER]; & fiik HTTP404
FH, R ZPLE R ES FiR[A] 404 Response 4575 1 it o
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7E django.shortcuts F1iEF /5 get object or 4040 L%, B get list or 404(). %
PR BRI A8 A P2 P A v AR ASE Y, SR A i S LR (] b A e SR SE BRI B3R, 75 UM
HTTP404 5, Lot

3. HEFHARNE
T EVEGN A S B T [T /message/id,  LAE urls.py SO IS B AH TN -

HeAEH T 2804k URL iR, BI7E URL AN R B A 424 id, FUARREEMS
B, EA% URL ALE 8 H TS5 name, %5 $UE 130T U T LU 3858 1042 3%
HUiZ4k URL () B kk4e, Loin.

URL WSt H R R E0h mve/views.py 1 detail(), HARREE A
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}

_output = _template.render(_context) HE SR

return HttpResponse(_output) #4£ M HTTP Response

AR B A ZETEW, R URL FAEANMHEE id BIRANKHEE, A templates
/detail.html AR IE BY T » ZBRAR ) A 258 5 AT A AT A List_item.html 28480, 323 AT LA BAT 204 .

10.5 #HZAEXE

JA RS B R R P AL P BN A VRN AC . RRR A R R R SE ) — R 34T 4 - Tmitter
T H SEHL T X AT A AT fE

10.5.1 TimEixit

FEXETpAE SR “RAAT” BB LA SR T, WAEEMFA TR
2% oUm (Bl/users) JBIF. METUHERAES T A EE IhRE, ERE AR MR BEE,
wmE 10.4 FiR.

B104 MAFERE

55 HC TR R 5% AR AR SC 14 /& /templates/users_list.html, FEEHER:
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AL PR UR: AT I BB templates/include/userinfo himl H47
Y Ji {{pagebar} FREHAT /Y FURIR. JLeb 05> TUHLA S B T FOBLAIZEEL, Bt A

PEIR . TR userinfo.html ()5 Y A1 F
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LA EARAR (¥ & islogin. user. login_user friend list 4} I{RAF T 48T F R B R, IE
EERMA A LTSRS RAASIR, Freliiadix 3 SRR aT BB AN R AP 98 %
REAARFHEGEE R

o HAEHELHEASM CDERIRET, AREITHAEE: FURRENENARSER.
o MRAHFRMA S QLR IERERA P NA, WEBR “MIRTA" .
o IR LRI AR ERERH S MNA, WER “RMER" .

1052 HER

MEHE R BE ST, IR Z MR ZX 2 HMRR, MR AT LURHE RS (9  #SL
AR 7E Django 1, IXFPE XS 2 1926 R T LUE i OB AL ) Many ToManyField() 7Bt R

L, B

XA /MET User 26 F1 5 AL RYE, 0TLLBAER User SSBIA friend J& MR 15 3¢
KECHIAA -
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$E: #F ManyToManyField)##m Atk 2% % 6 %,

TE 2 B B Sclrp, B RS A% 2 0 2 R R — AN KR K myc_user_friend KR
R FZHHE . WE A PostgreSQL HHiE (1) pgAdmin F&FHT FF AT H A= s i it 2, ImT LA
BRI 22 M EEE RS, Wi 10.5 Fis.

528D Schemas (1) v pe—— Poskes
[ L1 Tabiespace default -
I colations (0) L - RS : .
Domains (0) : N S
| 43 FTS Configurations (0) :
‘ﬂ 2““”“; L] ‘ — Table: mvc_user frisnd i
Parsers d N
-« i
f % FTS Tempiates (0) | - DROP TEBIE mve user friend; E I
! § Functions {0) i il
ll @Ry Sequences (15) [ OEXIE THBLE W sous it | i
{1l 40 Tables (16) |
|1 | I auth_group | 1a serial wor NULL, ot
. | (3T auth_group_permissions | | from user_id integer WOT NULL, |
4 H ‘mmmm todm&dmuﬂ!xmm ;’J
| | @ auth_uwer CONSTRAINT mvc_user_friend pkey PRIMARY ¥EY (id), |
|} | g o CONSTRAINT mvc_user friend from user id 603aSadc_fk_mvc user id FOREIGR KEY (from user id) 14
- 3 ggm-:w mvc_user (i) MATCH STMPLE i
{ 4 | e dn J""M-"“"” Off UEDATE NO ACTION ON DELETE NO ACTION DEFERRABLE INITIALLY DEFERRED,
L | /- diengo_adwn ) CONSTRATNT mve_user_friend to_user_id c7b2Secd fk_mve_user_id FOREIGN KEY (to_user_id) i
{ @180 diango_content_type REFERENCES mve_gser (id) MATCH STHELE |
I | 4T diango_migrations Off UPDATE §O ACTION ON DELETE NO ACTION DEFERRABLE INTTTALLY DEFERRED,
| 14 diango_session CONSTRAINT mvc_user friend_from user id 79bcb320_uniq UNIQUE (from_user_id, to_user id)
| | @17 diango_site [
i [ mve_area ,BWIIN {
- mve_category L OIDS=FALSE
- 18 mvc_note |
| @ 1 mve_user ALIER TEBLE mve_user friend
| w e OWNER. IO postgres: i
] rs =
. i » < " 3
Retrieving details on table mvc_user_friend.... Done.  tmitter on postgres@121,42.12.11:5432 2msec i
= =

B 10.5 H3BE M MA X A& mve_user_friend

HZh A i mve user friend FH1 3 FIAIEL, AR XAAGH L id. £ A F3E
from user id. SZ& B [ 228 to_user id.

#715: 7 Django # ManyToManyField £ & ¢ FE A3 £ R X 2L F, A from xxx
Fo to_xoxx 8976 X 45 5 ARG 24851,

10.5.3 #EI&It

MIRH urls.py SCHEH RSN, A7 A BEAH SR B B8 ZCER A T mve/views.py X, Syl
users_index(). users_list(). friend add(). friend remove()i&i%{(.

1. users_index(). users_list()
XA R B T A 48 & TR S 513, o user index()/2 X users_list()pR £ FK) ) i
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AREGH{LiEIL_login_user.friend.all()i A A WIE T 481 H /- IFTANIA, 285K =R A
PR 4T P T IR S SR s 2 RTARATH users_listhtml Y53, BhaEmaE “m
NEFR” “RRBRIFAR” SR A SR IUE .

2. friend_add(). friend_remove()

PRI N KA, — MR SIS AR, 55— AR P R
Ko SEBUBSHINL, HA(URYT friend add(. friend add(RHCA U F

BT BB AT B T ‘
o WRRTRIVRILRER, W R EE T signin/.




#£10% L& 1. F Django+PostgreSQL FF & #5h Twitter

o il User.objects.get()77 7% Dk username {4 A Z BV AR o
o SRR VRIS SR 0 User.friend JRYET, 52V IHRAE .
® ifif_ result_message() s I LT o

HCHRH_ result_message() I H o Bl T BRpr A £ BRI CRBEY, HAWF:

RSB R, Heh LB I 3 R AR AL T go_back url B4,
back url AIBESTE M SV h Ak EE, & R T ORAF 20 58 B Al 00 Y S T AR B 0R
—UARBERAT VI o

- P function.get_referer_url()PR%UAL T utils/function.py SCHFH, HHAAN:

BN A K 19 Header 1f¥) HTTP_REFERER J&1E, K5 E0AF % it B JU I () back url bk .
#15: HTTP REFERER 2 % L8 & Web R B X ZH KT MF A AL, EiFRF
RAKIFERANIA T @44t key, REBHTAKF—RZLA TLE,
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10.6 TAFZHEE

ERRT IS, AN AR FAL— NP A B B2 TR, B RAELEAT. B
FHA B DANHE HDRERRE R, AU DH—IF,

10.6.1 TIEIRit

FER P RS, AT GBI S S P A ) BRSO AN AR AL E T, W 10.6
BiR. ,

B 106 MFHGERER@
TR I (AR SC 4 4 templates/settings.html, HFER AT :
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AR i — MR R AR, %8l W TR R R . 7 SRR
Je, WIRAKIE Post iK% tmitter_mve_views_settings ) URL, SERZERHEC EATH .

EE: ARARIGRE, LABAESE A P EM, BRAS LA User BA, HA
Bt R A ik A E 103 %,
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10.6.2 BHFLEfE (B=HFEPIL

4‘,&%&&3?3‘]&@.%&@5}ﬁ)ﬁﬁﬁ&ﬂﬁiﬁﬂwflﬁﬁtﬁﬂ: Form RH MBI, H
RAEZ ATV I8 B EARThRE, BT DAAT B 2 WX 8043 SE B

7E mvc/views.py [ settingsORZ, 5KAE AR RIS QT

AT B AR HIARSRARES I T

* H request.FILES‘géi('fhce',None)AK Post i# 3K % & 44 # K B <input name = ‘file’>ff)
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HTML #4F EAR SO 5L

* VAT HMH uploader.upload face(VHHZ ST R ARSI MR S5 2% O SC 1 R i, AE&
e ORAF I B A2 CRAFAE IR [P FY). “messag” JR L.

* KESCMFERAER T _user.face JAYE, JFiliid_user.save()sR BURFF SCIF B BURE FE

AR ) TR % uploader.upload_face()fiz T utils/uploader.py X+, ARA%4IF:
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H G T L, S5 A P AR K SR AR S, upload _face() iR KK 4 B AN [R] () K /NEAT(RAE,
FHRAFAE 4 NI BASCHAS SR 44 B AR rh o SR SR (7 A0 2

o AP EALIISCAEERBRAT 2 4 ANE ER/NSCHE, XA 7 EARRSCiEL R,
AT BARAEAS P ok 25 A A 5585 52 ] .

* 4 FORREIRIR/ANET EAG 0 A T AN R K BoR BT, HeandE “ 507 A “BURAT RN
THIRSAR HF 56 FH P B B RN REAS—HE G

R IRARHS T BB B N R R e s B0 Tmiitter T H JF &% H € X ¥ make_thumb(), H
WER:

AR FORAE AL B TR, REAL T rh SR o O IE 7 T DK Sl AT e . AT SEBRAEHLH
PR YR region.resize(), FH resize()iE 4 =J7 P PIL () Image X5 B4 3
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#1I5: PIL B Python Imaging Library, 21% | Python #/7 $ Bk A0 F A& =5 &,
=T VA A pip install PIL %4 A4 %%

-

10.7 Web &EIEiL =

1 F Django HEAEHEAT Web FFA M — M AUt RHESERT B 3h A BB AR R J5 & B Bl k.
A5 ¥ Tmitter T H A BLSE RS8BT .6 P X MR SR 3. M 2 EThRe.

10.7.1 TEXAEENR

A B K I H B S5 N A% AE settings.py ) INSTALLED_APPS %1 3 1 i A
django.contrib.admin #5Hk, Bl

INSTALLED APPS = (
'django.contrib.admin',
iaiah

)

SRIGAE urls.py "IN Hu, A Huhk

urlpatterns = patterns('',
. RO
(r'*admin/', include(admin.site.urls)),

BT i A H s AP AT B B R 2 R 5 B e UMY admin.ModelAdmin T HE
MAEE ELSS S, Tmitter T H #) RS 7E mve/models.py SO, AARGUWIT -

from django.contrib import admin

class UserAdmin (admin.ModelAdmin) : HEH User RIKETR
list display = ('id', 'username', 'realname','email', 'addtime format')
list display links = ('username','realname','email')

list per page = ADMIN PAGE SIZE

class NoteAdmin (admin.ModelAdmin) : $EH Note BRIETRA

® 397 e



Python B%FF & SL6—Django. Tornado. Flask. Twisted

list display =
('id', 'user name', 'message_short', 'addtime format admin','category name')
list display links = ('id','message short')
search fields = ['message']
list per page = ADMIN PAGE SIZE

admin.site.register (Note, NoteAdmin) #73F/H NoteAdmin
admin.site.register (User, UserAdmin) #FM UserAdmin

UserAdmin F T %€ X User REHE R J5 & B LA M e kAT 22, JLrp A list_display
Bt X T B @, list display links FH T & X 75 2 LAEEH X B~ i 8 1,
list_per page & X T 01 B/nIXt S 40&.

NoteAdmin bt UserAdmin %5 X T — @1k, BP search_fields. Django & B ufi s A% )&
o LR R, 195 1 0 ARk P BL I N A R %

10.7.2 BELEEHER

ER B E BE S 20T, 75 2538 id manage.py createsuperuser wmAEEH AR,

# python manage.py createsuperuser

Username (leave blank to use 'root'): admin
Email address: admin@mysite.com
Password:

Password (again):
Superuser created successfully.

FEPAT i 2 R FE TP AR A 7 48 WA A bk | 58 | B A B 5 o =4 H B4 7R “ Superuser
created successfully” f&, EE DMK SHOLEERINT .

10.7.3 (FHEREILS

Vi ) 45 B p g ik /admin FF8 S5 ) T A0 10.7 Bk

FEZIUEH, MVC BRI “HE7 A “H 7 & Tmitter T H 77 EE B AHR,  “3%
R RAEEATEE B RRAL: DEREARX SR “HP” 1“4 R4ed 8B A S 1
B RAPRII I fE -
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B 10.7 th CLRAE T SRR PR, PInTEEM. BAEREE ORISR, o
DRI AR AL A AAH AR R i SR it T, Bty <R BERRE AT AN R 10.8 R

O o username MESSAGE SHORT ADOTIME FORMA

M 4 tesn SFUNETHEFLandy , BLIERBRGEST 2016-04-27 uzaAl;i!

03 =a (ERSEE) 2-SHEES NGRS, 56 (6185 2016-04-26 234 |

02 == SR ELNFADangolRTE T imitteriE, 2016-04-26234 '

148 i
v

B 108 HEREAMEELEY AH
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2% I ] B T RE RN T

o if]: WU7EMZREPMAZMRKEENE, JFad @R 5, g R ER
FE& & AHIER.

* B Hdnizgid KEERI AT AR U .

o MBR: FTLLAEMRECR, £ “SE” FIRPIESE “MERPTERHE” , g
77 %4l.

108 AERLE

MNATNEELEWT

oYM T IFUEIE AES, BB B GPL VR RTIE .

o EidYH# Tmitter [ SALEH, % Django T H M4 B O«

® ER AR base.html PH# Tmitter 5 H ) T EHESE

* % Django 3k [l Frfb G B &I K i

o PHFRALAE R AR SR DU Bk ARAL R MR .

o PHARNBRAINREM TR, B, MBI

* Jif# Django HI4> TUIhAE, FiL#E H&AEA R RIS PRt e K Ee ) .
o PRI AEEINREM R, BARH. MERT

* PR A Django EHLE i bAE SCAFIEIAR .

o SERERST Django B HE NG A AOELE K IhfE
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S0k 2: A Tornado+jQuery
F % WebSocket IR =

Tornado /& —/NAI ¥ AT IFFHIE K Web IR558%, WP AT LUCER LA T-H iR, T LU 51
BT EIK Web i R E. ERWRZR MBS OEFNH, ATEETE—
MELIIK B 3t — P H 4R Tornado HERIF AKX AR . AEMEENEMT.

WIR =M TR E RO ThRERNRE S .

HBEME: JPREARRHE S ER T HASE N EF R TR

WIRIhRE: AR ZAMIERR, (EERKH A USRI E, JHibEREH S
AEBE B Z RIHKIIR AR .

PP AR AR Z SCBAE L P L, A AR NES ] P #R AR B LM A P R AL
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11.1 PIXREHELT

AR R E I H HRYE LR IRE, AN H A — N EBAERIAN,

11.1.1 IRBENA

ATiH 45K TWebChat, KJ5T Tornado FFIFHERLHIE J5 7~ H websocket. %I H
IVFATIE4 %A Apache License v2.0, X%V PIUER 4 FAEE R IR A2 Apache K H HI P
SO AR 025 T SR AR 5 ()3 VEA, SCVIAE D T U B A Mk R A 2 AT AR RS A T5ORT 5 R A
FEAG ORI R R AT AR i i S0 2 T H1) 2K .

o TELALHIH ) —r Apache License, HI4k7&E.

o IRMBE TS, WIFEELERAE S ST b .

o TEEMEIARTE S (B SnAE FARKEAT A AR ) FEHHFERARE DML bR,
B ) 7 A S5 A U ) A ) A P

*  WURFRRAN K A Notice 3L, 75 2 4E Notice 3477 Apache License.
BATTAT LAFE Notice H M E SHIVFa], {HAR] LRI A X Apache License #4 i 5 25

S2fr L, Tornado HEZEWH H <5 th J& Apache License v2.0, FTLAMEA]H:T Tornado JF K& #1755
H #5255 2 LA EE K.

EE W EGMR AT, websocket Tl H AN AX H £ 3T WebSocket f i B il 15 Dy fig; 1
TWebChat X Hit47 T4, ibHBE R PALKFESCH A, B&HERE. Br. S4B
i H PO RE R e IR EThAt. S 11.1 Fir.

IZFHE S QQ SFMNRIKFFHI B RN, i 3 AT ALK

o ZMEIMHFIZR: KR SRR R KBRRR. :

* A TEARIRARE: Pra AR AR P AR N2, Eid “3RA8” kA
HE.

* A LHE IR R: TR ERB)BRIIR S HE .
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Vincent i : AT . RErCERIXE (2016-05-29 15:06:23)
ﬁ’gtg;n‘%])%“—" i : VincentRiF . TomadoBlREEFERIT T . (RERE—UMAAM | (2016-06-29
Vincent ift : FFEE®E-~~ (2016-05-29 15:08.08)

Vincent it : FEEW~~FREARESHRR (2016-05-29 15:08:42)

BE28 EE, XBFNE | (2016-05-29 15:08:56)

i ) B2 S, EEFNE | (2016-05-29 15:09.01)

| EREE INERARET  ARESHLATES? (2016-05-29 151151)

B L —

» Vincent

TS L Tt o i

BH11.1 HXEXRaE

11.1.2 REFKIDEH

TWebChat 554 % T Tornado HE4E, %A HIBIHAh Python 44, T LAFE 2 MIE AT J7 THIAH
X ] o

1. REMIET
B T BT EAL %23€ Python [EXAEEA Tornado HE4E, LA Linux A4:
$virtualenv venv : Wh7s 328
#source venv/bin/activate // IR P RS !
#pip install tornado /1R %28 Tornado HE4R
2 JE AP EEIE SO ) TWebChat T H 24| 20HH LRI BB 3h, ol
#cd TWebChat / /NI H%
#python chatdemo.py /1 R R

2 20T LUE I http://your_ip:8888/Us [l IR & W3k T, 1 your ip f&%%% Python 11}
SEHLH IP Mk

T H BRIANEAT I 2 8888, ISR A ik 80 BILAhyw 1, W] LAZE 3 Zhili K % 2 i g
Bt TWebChat/chatdemo.py J53CAFH i) m M BCE, BP:

define ("port", default=8888, help="run on the given port", type=int)

° 403 ¢



Python Z 34 FF & St6k——Django. Tornado. Flask, Twisted

B BB default IR A HH 26 DENTT .
2. RIBLEH
TWebChat HICHS 454940 T :

TiHEE R 3 KRG RR: FFE)F chatdemo.py. 75/ bl S Afs, TUEAR . THH B AR
AR, LA SRR 2 AR

11.2 EHBE&EE
I -
AT SE s SHTA ARSI TE &, Al B A SE A 9 BB R ThRE .

11.2.1 EIIMi4

¥ 46383 Tornado HESEFF K2 —ANFT Vs ] BRIk A A HLREAS 7R IR FH1HT - W46 K] chatdemo.py
ARSI T -
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R AR S RAIESS 7 TP #3H—FE, B335 tornado.web. Application 3 SZHl I 3
SH0E X MYr, JEid tornado.ioloop.IOLoop.current().start()E:AZ HAT .«

T FACRS AT 4024 A K SEBL T —AN URL W Ab#E 2%, B MainHandler ZbFE % 934 42 H
ST .

U 1] ) 45 SRR RS SO index.html. BEAR SCAA- () Py 2R 4N T -
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U EARE BRIERE, FEHAPAE N RRMAERRACEE. [N, U K<div
id="inbox">FREEM B¢ 14 F T Bos Bl U TR 2. -

P47 chatdemo.py SCHFFHECE T HAR SO K B 42«

JIT LAAZT0RE AR S index.html JBZE H ] templates F H .
Zk, CLATLLZAT chatdemo.py 27 HREB Vi ial MBS K ETT .

AR RERARHATLEBLEHE, HARBNAPEFRERE T MANLKFLEH
Kﬂﬁo ' !

©406¢




$11ZE % 2. A Tornado+jQuery 7% WebSocket Bl X =

11.2.2 WebSocket R %58

BRLAE TF 46 4 0 356 5 N WebSocket 3815 Zh fiE . 8 %5 Tornado SZBL AR 45 28 i (A0 A, 7F
chatdemo.py F¥5 N4 T Handler F T4 ¥ WebSocket 7] :

RIS T .
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ChatSocketHandler 4 7k H tornado.websocket.WebSocketHandler, 445 it 5% 4% #E4T

Websocket 115 ff13¥1 %5 854 4 & — > ChatSocketHandler 4.

° KA HE waiters & —MNEALE, HFARFHANAREERFHETN LN

ChatSocketHandler SE, LAEZE LA REMS ) I LE30) 55 4% A IX IR H B .

% 51 2R % open() 1 Tornado ZEWI W 2 E BB RSB ERAA, EiZREP K

ChatSocketHandler SE5 4 5 {R17 3 waiters 1,

Fi% 53 BB 3 on_close()F Tornado 7F &K FL YT 4% 1) WebSocket E#: AW FRA, 7Ei%

H ¥ ChatSocketHandler S5 M waiters 145 Hi .

F 53 B % on_message() i Tornado 7EICEIN] WA R K K] WebSocket 1 S A , 751 pR %L

AT SRS R R T BN, R send_updates(RHZIH B RIZLFTAELH .

h% 51 R % send_updates()/N /& Tornado HITE X FF. 1% 1) waiters HIIFELL FH 7~
(B ChatSocketHandler 5245]) , F write_message() R #7184 7 ZEIRH & .

FEE: B XA JISON %X AR S35 5 i) W B 18458 W7 R 7K & , PT vAfE on_message()
4% F tornado.escape.json_decode() &7 ik 2| 4 74 & .

FE5E % ChatSocketHandler FI4af5 )5, AEesic AN URL MRS, FEHEIEMEIL
A HEBAEM L . 152 chatdemo.py FIYH 8BRS 2 0 FARED

class Application (tornado.web.Application):
def _ init (self): /

handlers = [
(r"/", MainHandler), : , ,
. (z"/chatsocket", ChatSocketHandler), TR
] ' «
¥

5t & ChatSocketHandler 4§ %€ 7E URL /chatsocket I .

11.2.3 WebSocket % R

XK AS T, FFRAWLUE JavaScript 5k 88 . WebSocket &8 H#HATHAE
TWebChat f¥] JavaScript /SR FEAE static/chat.js 1, B 5575 Z4E index.html I AS|F chat.js
A .

<script src="{{ static url("jquery.min.js") }}" type="text/javascript"></script>
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<script sro="({ static url("chat.js") 1} type="text/javascript"></script>
FE5IH chatjs ZH75I M jquery.minjs, J&4 T 1E chatjs " E#% A jQuery ThAE. 7E
static/chat.js ' WebSocket [KIAH AL 41T «
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A B JavaScript fAFSHE T jQuery 4i'5, T LAYE TUH b4 FI A BARIS Z AT # 5 N jQuery FE.
XHACRGHT A BT AT -

® $(document).ready 72 jQuery HIINERTE AL S, 24 T e NS A A AL & Xk
. :

® 7£$(document).ready LT 3 FH: & ICHH IR R LA newMessageOR %, &
SCHA P AER RS T T RIS A newMessage(Opi % 8 updater.startO&i %,

o FEHPRIENER, B newMessageOlt, it formToDict()sk %A F F i
A\F| JSON %1%, JFfifiid updater.socket.send() ek % K i% 51 iR 55 2% .

® X% updater /& 3EF5 ) WebSocket ZbFE#, 75 &) start() bR £ %8 iR 55 4% i) WebSocket
Mk, e XAEWE)E S0 updater.showMessage() i 35« »

® {E updater.showMessage() BB ()1 B L — MBI Al node, IR HAINBl<div
id="inbox"> 74 {1 &3 B 3

BIfEEHIZAT chatdemo.py F2/F, CAALMEHTUEY “HR35” HKEMAHBT, H
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RIGEHAR, FEwmE 11.2 fs.

BH112 ARHFLAERTE

11.3 BIXINGE

B 112 457 ST T AR A 30 B 28 2 IRAH LRV BTG, b T (LR SLIE RO
K=, AT AR MOERRA L S Thae.

11.3.1 BEFR

A TEBRZEF A RS EBIEEREE NS0, TEATEAMIEFRIIRE.
1. BiRfEH

G EAE TR o0 P AR INRAR . R BRI, KRR index html H )3 BB
HEBAWMTAR:
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o il <table>HR 2B H R MM N AN 3 ATH0R: 3 L AT WBRRR. P BMAEEREs 36 247
ARABBMAZN: B3 AT ARPRZ M.

2. EOIABEFR

R P RN R T, B AR AMIRIERR, 3 HERUEASE AR
AR HAMF . WSR2 — AN RS o] LLSEBLThAE, %755 76 Mk A il
4 JRME—M, FrLAfE ChatSocketHandler ﬂP%)‘LizFFFu%(cﬁegt_id). RIS F:

XPE, RN EXENH P FESISA client_id = 1. ZJ&fERKA X KSR
Websocket %8 L[4 48 J5# client_id W T3 AAOAT /", FEHOMN client_id (IIAE F—4
R P AER -

|
SRS, S T A BRI P W RR BEAS 72 AP 4T W b e SR 0 ST 88 60 F P AR A e, ‘
THEAETE S index.html TT [ £ A\ BRI B0 F P BERK :

Ek, HUMP TR TR, E A B AR TR % “WEX XX .
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11.32 HBXR

'aMEWﬁE%ﬁﬁ¢Mﬁ$mmFﬁET%ﬂ,ﬂEﬁﬂﬂ%ﬁMi%E@Xﬁﬁmm
fET - .

1. BRFRIE

1 [ static/chat.js (40 F A0S :

R AE 3 Y88 o R GE IR B, £t formToDict()R Bk 5 rh (K Tl B IO
LLJSON # ARG 55 4% . DRIk, RS54 AERHRECE] Websocket 1 BN BERS LRI /- BB
BT 44 BRAK.

EAR P 4 BRFRT-BUIMASE 2 A username, T DL TG 1E R 9523 3 52HX Websocket 7
B username F-Bt, AT LR E S HIERR T, B

2. BRFRE
P BT RER 4. BRI ELEIRE BT LRERIS, #ta] LA H P oy
B E R RWAEDIE T, B ChatSocketHandler.on message() /LS T :
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TERWEIHBE, A TR chat JIA username SKAF R P IBERR, MM datetime K47 i
WMERIERINE, SR)5FHHR message.html 42 B 3CAHFEN chat["htm]"] .
HEBR message.html (1] Py 501 T :

H o () message At /& on_message() A 3 2E ik () chat %t %, F] message["username"]
message["body"]. message["datetime" |4 A& AL IR F- 55 8

BIZEIEAT chatdemo.py, REAEBSZEMIARICTRE P SR BIRIE T, W 113 Fis.

 Jack i : Hi, all (2016-05-29 212319)
W1 8 : GRF Jack (2016-05-29 21.23.36)
BE1 B ESHREIRG ? (2016-05-29 2123:58)

B 113 AAKERBFROHMEERE
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#11E SL&k 2. A Tornado+jQuery 7% WebSocket Bl K=

EE: B4 WA usename £ AR FHE, B RAM P AFE client id. :

1133 MEHBRER
BRHEFELHA S DL UAHEIRT, HERMRAT— EMAmBCREINE, I b
UG, R BIRRAE S % (.

AT REAEHT B EE M TN LK E B RIE BN M A KRR AR R, TEA
TWebChat TR N34 VB4 ThAE. J9liR45 2% ChatSocketHandler Y Inim FALHS:

7£ ChatSocketHandler ' Fr 1 7 2845 & cache , H TRAFAHH /W Kid3%; M47E
on_message() B E W B P 93 B85, VA update cache()BR H¥s 1% &K BIRAFE] cache
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PR

N T AMEARSS 2N A7 5 % Y, #F update_cache() R &P BRI T A R R E R . X4
S0 FKEE KT cache_size FIPR e (I, RARFFHHTH cache size £id%.

ATHEH LELPHPEEFEINZAFATHOHEE, T EEELBER index.html A
ChatSocketHandler.cache 2%, LPMELE )44 34T BoR

class MainHandler (tornado.web.RequestHandler) :
def get(self):
self.render ("index.html", messages=ChatSocketHandler.cache,
username= "#f%&%d" % ChatSocketHandler.client id)

IF) I} 75 BEAEARAR index.html 5 I VS B 4% N\ (1) messages 25 & (115«

<div id="inbox">
{% for message in messages %}
{% include "message.html" %}
{% end %}
</div>

FEBHMIRA S, <divid="inbox"> KIAZ A, TILLEH {% for %} bR A7 R 5%
B IABZX s .

11.4 FPER

AFTFERE 111 HAMKELR P Bnthit. EBazMmIfe)a, ZMuhpe —4 B se#
MR=ET .

1141 B CSS EXAFFIFE

EHAEREM P ETITWMRMN, RBEROTEINLWCARHA IR, BdEH
index.html BB HIE G277 AT LUEEIZ H 0. EERERRIMSEn T -

class MainHandler (tornado.web.RequestHandler) :
 def get (self):
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SSCRE, 78 index html AR IZA AT BT LR 243 F P RO T T

FEILAE AR, AN <div>hn 80K TUR 20 A B4y, 40 R P TR users AIAT UHH K
YL righte A TAEBAN<div>REBALIZE . FIBUFHEF, TEMEARAREE S EE. JH
KIRER F SO A static/chat.css, 43 3il5E LB <div>fIE M T -

ZULFHEST chatdemo.py, M 11.1 MR RECLHER T, H LS NHEM P HESE
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B 4HT RS K A AEL A

11.4.2 BRSS=REBH
WK 55 o B R e — LR, I ELSEBING P R 5 SR P (0L, BT DL
WREBUR P L4, F RSB m R

M BAERK AP LR, FTEANSKZMBBMAFTENELHP, Bk
ChatSocketHandler ff] open()F/l on_close() & £ 1AL F

A, fERIIETRINS WebSocket FERERINT, £ LEI M T B client id
username, J45 % {2 B3 send_updatesQF3L 4 TG 7ELWINES . FRE, 4% BIA WebSocket
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L1 E L& 2. M Tornado+jQuery FF & WebSocket Bl X =

LIS, T —% type="offline" %42, F send updates()iki % #4 HALLEL FH .

11.4.3 MRS [/ENZSEE (jQuery BH7ELHIE)

BT R T BETF R A0 Y048 o o R 55 2% sh A B AN O ACRS, B SE7E static/chat.js TR B AR
I MBR<ul id ="user_list>%13& 7T & FI4LHD:

function add(id,txt) { /1 BMTTE

var ul=$('#user list');

var li= document.createElement ("1i"); /BB <L

1i.innerHTML=txt; / /IR R F R

1i.id=id; /15IFH ia

ul .append (1i) ; [ 1BFREM<Li>EFMEFl<ul id="user list">H
}
function del (id) { /1 ERTTE

$('#'+id) .remove () ; //AREAANE id RIS

}

AR E A T jQuery EERBS AT LR e, .
$('#user list')
FAE AR id="user_list" ] HTML #5%& . Z 5 #tv] L@ id append(). remove() & ) 2 75 4k $£. 51
fIkrg AN, MpRICE.

T &4 static/chat.js 17 B B 2R £ updater.showMessage(), {4 H: fiE % i 5 i 45 25 (1) F
Frbgk. F&Em, RS

var updater = {

/1WA E TR

showMessage: function (message) {
del (message.client id); /1 R FPTTR P ER AL P
if (message.type!="offline") {
add (message.client id, message.username); / /FER PRI A

if (message.body=="") return; _ / /SR BN A I [e]
var existing = $("#m" + message.id);
if (existing.length > 0) return; //IRH R 1d BEAEENRE]

var node = $(message.html);
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node.hide () ;
$ ("#inbox") .append (node) ;
- node.slideDown () ;
}

BRI A IR 45 % 2 32 O B 4 1 R R & 3577 client_id 11 username J& 1, T LLZE R S sl 203 B )
ARACTE R P E AR R IR Z A P, RS R B, MR TR BN, % IRARES N
FIF AR XFEBEE R AP ERIERRE, ARl B8 “RIBREEIN” SRR
HefR B~ TE R L.

RN, fERRMRMEBZAET, MRKIMRABAE, BRE RS E AL L, W
Bz B R .

11.5 AERL

NAENREBLW T,

* FFEIRAAVFATHIE Apache License v2.0 R4 A ZIK .
o ZHIHAEH TWebChat MR = .

* JH Tornado ## 3T WebSocketHandler fJ4bF %S .
* FEMRFBImETEHNERSF. CEH 7.

® JH JavaScript 7E % %25 53 WebSocket 2 7 i o

* NH jQuery #ATHIL BN e -
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SLh% 3: A Flask+Bootstrap+Restful
FRFREERS

Flask & —/MUAESE, AAREBESEHLITRIFHBIFE, Bt Jinja2 B . Restless £ M.
SQLAIlchemy Xt %k RARAI %, Wi g —NFREHRG, W LUATEEE % > T2 A Flask
REFABARTFR — N eBAMENH. AERNEEATDT.

* REMWK: ¥IARGEMEEM L. A, BB LA,

o HEEMA. HEEREHRANXRBIFHRE.

o TUMAEZE BTt A8 AR R S HE S8 B T I dah T ) BERRAR RN A ) A

o WBEEEEATE. SHTERAE BMFEA. B MERThEER R R, BREICK,
ThsR. B EEFZFHEARERRATR.

o MERTTM: #E BRI R, GRS TEEAR.

® Restful #EOJFR: 2] Restful ZEMMIMES RER, {#/H Restless ﬁ%lﬂiﬁﬁﬁ%ﬂ:
Restful 4% k454 01
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121 RGHER

AATIEDNRE . 2%, DG K557 A S & 21 T T IRARE RS, Ait—PIFK
EANE- 20

1211 KRR IIRE

A EE () A E B R G0 H (1474 xueme, FE T Flask HESE K FL 8321 () Python FEJT & 1M1 i«
FERT S P BT TS TP UL HESE AdminLTE, ZHEALRAL T —2£5T Bootstrap 1M
3 HTML AR , 8045 B AT U v 22560 (0 T 385t e R & Hh DGR Ay o N X T 1T - AdminLTE
FIR 31k https://almsaeedstudio.com.

FRE ARG H br R — AN T E AN E B BE B, &R =7
FHRERSIEIL Restful £ O3RIE . fEAPEEHAMGES TR, BROEET Web A T8
KAREW. FREHRGKETWME 12.1 Fi7R.

| B - Tase
| Previous Nest | [F] Options ~ |

B on @ =7 e

o SRER =Wy =8
13 ERSNMEETERTAT  AF GRS A= [ |

14 LEERARSEERONT NP RSRBISS/EZENS WX @

15 EESEARER e WIS il
- W NE KBRS0 whx [ |
- E ARESI062 A [ |
" NE AEFERE L L—.}J
- SO N Bl wes ]

B 12.1 FREEZLARLHIER
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% 12Z S5k 3. Fi Flask+Bootstrap+Restful F XS KSR R %

ViRR: @i KRB F, EETAERM Flask FEAZ 0 E A Reg R KIE . M,

%

K, ERE, HARKATHRA N TERFRAEINM, 12iE5TARE
B St R R AR G 0 R 3E, Hlde 58 Rl

U B e PR AL B AR AU A R 2R s T . FEZE N S

7 ANDhREEERE, ARIWT.

P A 8 AR BoRF R SR, i A X8 SR 2R AE B TR,
Binp 12.1 Fro i) ua i .

FrABIINA: B bR B RGP EIN R, il 5 7E4A 0 X8 U8R BT 5
HUR ) 23 TR A

NEFIR: HEREDRRASRNEE, BdiEEA 0K ERITE A% 5 TR,
R PSR mEr% BRIk S ME0E, $idia7e4 MK 8RBT A K-S 159 TR .
B R: Pl E NG BRA LB .

VA : i JFRE ARG B SRN SB 2 U

HEAY: PHEHEANAEFA LB RTH.

PAE 7 ANDhRERT LA 4L SEARFIRTTI (AT 4 B FLAFATE (5 35D , X£&
B 2% P it P B SRA B B IR A T AR OAE Bk B 534h, FEAM A B L —14
BRI, F P EEGE % X AN A PR T SEAR BRI R

1212 GHBR%E

Xt xueme T H 2 1{# F PostgreSQL (4 ¢, it LAZE 222 101 H ARRS B 15 6 (R 1% B0 FE 1E %
¥, AAARIESES 10 %, FiELL Ubuntu Linux 14.04 4637~ xueme R4 L2372

Tk

LI R B

¥ xueme I H MNA P ECEF SCHE 520 HAn v EHLR 2T, Helli~/project H k. EHI5EMHK
J&, #EITH Y+ K requirement.txt 3, P RIEHTA AT E MKBALE, FEHDE:

Flask==0.10.1 #Flask KILFHESE
Flask-Babel==0.9

Flask-Login==0.2.11

Flask-Mail==0.9.1

Flask-OpenID==1.2.4
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GAFLL [PEA=—=R A5 ] M0 8 — AT AT S, 3L B4R 2 PEAH B2 IR AP FEROR
R, EE TS AN RAER, Bl AT LU eI — ik

il 2 3 F AR 223 requirementstxt SCHEH BUTTAT S AS
2. REREEMNEE
PostgreSQL %4552 S FI 1 F fir & Wi A B e« - i

ZJEPATEAR P B A xueme_db.sql, UL THUH DB/H R

#psql -h localhost -U postgres - -d xuemo bd < wwemc db.sgl
- HrP, localhost /& F AL IP Hudll. postgres A& AR )8 K /7 4 . xueme_bd Eﬁﬁﬁm
BHR ﬁﬁﬁﬁ*ﬁgm)\ﬂﬁﬁmﬁﬂ ;
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% 12& L4 3:. F Flask+Bootstrap+Restful F X 2R EE RS

?&%ﬂﬁﬂ&*ﬁﬁ¢ﬁ§ﬁﬁﬁ%ﬁ%§ﬂ,Ew&@#ﬂiﬂ#&ﬁ@?ﬁﬁ#ﬁ&:

¥ 3L hff) USER. PASS. DBNAME 4B HOh S AR IE M/ 4. %80, B 47k .
3. B T
T H F uWSGH BEATIBATASHE, FLRCE SCOE 5 H SO P i) uwsgiini, PACH :

BESOLHH hitpy venv. chdir 3 NS M FL VL. EFASERRAR. THH BR1E.
BRAFSCPEJEEAL I R A S B AT R Bhk

1213 KEBEH

xueme W H ##E T #F0EE =J5 BUE, RAE{EA T UL B AdminLTE. i/ SQLAlchemy ¥k
RS, Restful £ OAAISE, 27 > W LA R IX L B USANAURD 48 S 7E L RS K KAR R
FHIBOTRES - '

LA xueme T H BACTE S I T LTI H AT — N REAREO T /%, T USR8 LS TR
H .Y Flask T H IS % 488 . xueme 51 H MRS S5 400 F -
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%123 5Lk 3. fH Flask+Bootstrap+Restful F & # K ER RS

TiH = BRI SOHEA 4 AN FEE4, BIEEE4M DB\, T HAL Utils\. M40 web\F1JH h
XA runpy, XTEMTHEBAMT.

o B E 5 ML KB A H A, 764 DB\ LT X R B SR, ik
K AL W MongoDB 55, AIJH7E DBVELH

* {Ef Utils\iP 7l T HARAE, Bl s, minF#ss. Utils\iH 4000 — Bl 76
ENGILRIE Pl P

* 7Ffl web\F#E T FFUE UIHESE (AdminLTE/) . W35iB4E (Logic/) « Mk UI i

(plugins/. statics/) 1§55 MVC 2244085304 (app.py- forms.py. templates/. views/) .

® A3 run.py TEBEAEER IR TAE, uwsgi.ini F T 51 25048 @ Wit run.py SR

J=yiiE=

wsgi-file = run.py

12.2 HiERELRIT

TERBN TR P, B w2 e BN T AT xueme T H A BHEHE
R J HoAd ] SQLAIchemy fI#IFE ¥t

1221 E-R @igit

ER EEZEA MR FERE TR, WU REP RIS Rtk 18] 5%
. xuemc ARG ML OEARBEME 12.2 iR,

xuemc R G AR SRS BiFh: BEYIHLM Cinstitution) F1YIE244Z (school) 12.2
R BT SERY SR R TT, ATk 5 MR

o 51 JE& S5 NInEHE L, AR TR (feetype ) - FE#E B (agespan) « FT7EX B (area)
AR (feature)  “FAZKEA! (schooltype) . FH)E LA G iX SRR L4 —8 %
WES S

* B2 ERWMEOIR: BERINUFIER . AR 7B T AR E Bt
FAAAERSY Gl agespan id SRR BISAA) | Hibl (address) . BEZR /73X (telephone) %%,

® 427 o



Python &% & S26k—Django. Tornado. Flask. Twisted

= [ oren | i) (ol
PK |id name PK |id p|PK | id PK |id
fromage
name toage name name name
| A 4
PK id PK id
name name
FK2, 12 |area id FK2, 11 |area_id
FK3, I1 |agespan_id teachdesc
address address
location FK1, I3 | schooltype id
\_ website website
telephone leisure
feedesc threashold
timeopen partner
timeclose artsource
FK1, 14 | feetype id feedesc
longitude distinguish
latitude longitude
featuredesc latitude
FK4, 13 | feature id FK3, 12 |feature_id
PK id PK,FK1,12 |institution id PK, FK1,12 |school id PK id
PK,FK2, 11 |feature id PK, FK2, I1 |feature id
FK1, I1 |institution_id FK1, I1 |school id
file file

A 122 BOEAERR

o B3 ZRE 2 Z LRI IE AR5 R I/ institutionimage F1 schoolimage 435l /& 56 2
BFEARKKBEZN %%k, HTRESME., *ROBAFBEEE.
institution_feature F1 school_feature /2% 2 Z5LA 55 1 2 feature SLARREAT KK £ Xf
ZRARLA.

o BRTHE 122 PRREFEFN 3 BEAE, xueme FEFHT AEMAFZXHELER ©
TIRIEHE A & 12.3 k.
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% 12%F E83. M Flask+Bootstrap+Restful FF R #2 R EH RS

PK |[id
PK |id
username
dt password
title name
content telephone
valid role
source flag_telephone
author checkcode
source
A i
§e T
FK1 [bulletin_id K |id
tike FK1, I1 |account_id

type
code

B 123 A%FfM7 ERHA
XA LA IISL, HBHT T R RRE B RAE.

* bulletin A% ER, ATFREAERE. MH. AR, KIFE. /EF#H%/E 8 . bulletinimage
B SR, RAEAEMKEHE AR,

* account LR, RIFAFKEMRTFIS. HFL. B, EMaEE. K
& terminal H TE B HERRE. i, F—NKSERRBTFILLERNSE
terminal L4 A4 2 KAl 3K .

xuemc Ji H K S (account) SEARAUAY FHVESE Restful £: O & 4LH P Mshae, HEH
TS HATAE A PRI 6, B BT A k5 48 0T LA ) A8 ST ol SE 4R %3 . BT LA 12.3 ' account
A terminal SEAAA 5 AT fa] FoAth SEAAHH S BE

12.2.2 SQLAlchemy ##t&

5ERk E-R BIE#E G, ST LB SQLAIchemy BHTHERISCIL T o 7F xuemc Tl H 4 F
BRASLRF74E DB/orm.py X+, AT HHHIEENE.

1. KERERIGE
B 12.3 H K5 B 8 R & ST AT CABRSS R PN SQLAIchemy 5.
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# coding: utf-8

from flask import Flask

from flask.ext.sqlalchemy import SQLAlchemy #5|H Flask ¥ f SQLAlchemy
import datetime, os, sys

sys.path.append (os.path.join (os.path.dirname (os.path.abspath( file )),o0s.path.pardir))
import app

db = SQLAlchemy (app.app) #3264k SOLAL chemy %1%

class Account (db.Model) : R P K
id = db.Column(db.Integer, primary key=True)
username = db.Column (db.String(50))
password = db.Column (db.String(255))
name = db.Column(db.String(20))
telephone = db.Column (db.String(50), unique=True)
role = db.Column (db.Integer)
flag telephone = db.Column (db.Integer)
checkcode = db.Column (db.String (50))
source = db.Column (db.String (20))
dtcreate = db.Column (db.DateTime)

def. Wrepr: (sedf):
return '<Account %s>' % self.username

class Terminal (db.Model) : $BRWHER
id = db.Column (db.Integer, primary key=True)
account _id = db.Column (db.ForeignKey(u'account.id'))
os = db.Column (db.String (20))
code = db.Column (db.String(255))

account = db.relationship(u'Account', backref = db.backref ('terminals'))

gef . ivepn | (self):
return '<Terminal %d,%d,%s>' % (self.account id, self.type, self.code) 4

TR A A E-R B SEAER i ST XN ) db.Model 38 Account I Terminal, Jf H.
T 2R e T AR R R F R AR AL RAMBAR ., SERRIRIKK R . /£ Terminal
rhE LT B backref Z8(f) relationship J&1, FrLh Account F1 Terminal &2 8] w] LLH AH 5]
., Bt
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R WTHRMIR, X A% T EAL0HESE (F_init_() BRL, #ET
ATAM R BRI R T 4R,
2 RUETHIR
TEHR (Metadata) , LB AR, BERBIE RS S HBRIRHE (property) MR
FISRSCHE R R, ORI U H TCHIRAE T S84 xueme_db W — KIS A, 1
REGEATHILR R R RATA . WP 12.2 U, xveme RAHITCHIRFER %A BIE X
BB X4 5 AR
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%12% L& 3. H Flask+Bootstrap+Restful A& F X EE R %

EETEESXTMETENZMKRN dbrelationship() @ %, B EEXT
Bulletin 55 Bulletinlmage. Institution £ InstitutionImage. School -5 Schoollmage 2 [ f#14H .5 | F
JEME, I HIE A cascade="all, delete-orphan"s& X T ZHX MR @1, BN 4MHBR F:A%AY (Bulletin.
Institution. School) AR, EIHLE! f¥ic R BB .

12.3 MR T EHESRIRIT

xueme 45 () TURIHES /2 56 T I URAE A AdminLTE FFAR AT, A5 A Fem X A 0T T
4k, A Web FFRAIF# REW B AT 30 BV J7 i RECSUE A M TUITHESE .

1231 ERIRAHIA

A T ARIE S DU KUk — B0, B Wt 0 R o 8 — AN U R AR . B 2 LT
SRR, AL TUWEEATTE.
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H£T Bootstrap. jQuery 55 A SLHT I 41 FEREAT BUIEIJT & L& b A 90, e IERIT
RERBEEEANNER L, @0 TMREHEZ THE. xueme T H 13 B R CHH
web/templates/base.html, 3= % TAF /& N4k U2 1 76 % H 3] Bootstrap. Font Awesome. lonicons
LU, LN,

FEARAR ) DU HE AR AN ALAF A6 5| P ARRS G F -

<!DOCTYPE html>
<html>
<head>
<meta charset="UTF-8">
<title>{{ form.pagename }} - % i</title>
<meta content='width=device-width, initial-scale=1,
maximum-scale=1, user-scalable=no' name='viewport'>
<!-=- Bootstrap 3.3.4 ——>
<link href="/bd/web/AdminLTE/bootstrap/css/bootstrap.min.css"
rel="stylesheet" type="text/css" />
<!-- FontAwesome 4.3.0 -->
<link href="/bd/web/static/font-awesome.min.css" rel="stylesheet" type="text/css" />
<!-- Tonicons 2.0.0 ——>
<link href="/bd/web/static/ionicons.min.css" rel="stylesheet" type="text/css" />
<!-- Theme style -->
<link href="/bd/web/AdminLTE/dist/css/AdminLTE.min.css" rel="stylesheet"
type="text/css" />
<link href="/bd/web/AdminLTE/dist/css/skins/ all-skins.min.css"
rel="stylesheet" type="text/css" />
<!-- iCheck -->
<link href="/bd/web/AdminLTE/plugins/iCheck/flat/blue.css" rel="stylesheet"
type="text/css" />
<I——'Morris chart -->
<link href="/bd/web/AdminLTE/plugins/morris/morris.css" rel="stylesheet"
type="text/css" />
<!-- jvectormap -->
<link href="/bd/web/AdminLTE/plugins/jvectormap/jquery-jvectormap-1.2.2.css"
rel="stylesheet" type="text/css" />
<!-- Date Picker -->
<link href="/bd/web/AdminLTE/plugins/datepicker/datepicker3.css"
rel="stylesheet" type="text/css" />
<!-- Daterange picker -->
<link href="/bd/web/AdminLTE/plugins/daterangepicker/daterangepicker-bs3.css"
rel="stylesheet" type="text/css" />
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type="text/javascript"></script>
<!-- datepicker -->
<script src="/bd/web/AdminLTE/plugins/datepicker/bootstrap-datepicker.js"
type="text/javascript"></script>
<!-- Bootstrap WYSIHTML 5 -->
<script src="/bd/web/AdminLTE/plugins/bootstrap-wysiHTML 5/bootstrap3-wysiHTML
5.all.min.js"
type="text/javascript"></script>
<l=~Slimscroll ~=>
<script src="/bd/%eb/AdminLTE/plugins/slimScroll/jquery.slimscroll.min.js"
type="text/javascript"></script>
<I==FagtClick —->
<script src="/bd/web/AdminLTE/plugins/fastclick/fastclick.min.js"></script>
<!=~ AdminLTE App -->
<script src="/bd/web/AdminLTE/dist/js/app.min.js" type="text/javascript"></script>
</body>
</html>

AL H fE <head>FI<body>hr2s N AR K E M6 = H M5 H, HA<head>H X EEFEA
& CSS W45 H; <body>H &%t JavaScript FIBIAS| . A TiXE4 4, HaT AR A S HhsE
Bl HTMLS B #4ME4E UL T &

RGP TE S| R (href #1 sre) #RLL/bd/web FITER ATk, XZEATENH Flask [
MEAREG  5E SCT /od/web BEAZSCAF RIS kb, ARRS40F .
@app.route ('/bd/web/<path:path>")
def rootDir web (path) :
index key = path.rfind('py')
if index key > (len(path)-4):

‘ retum redirect (url for('view schools'))
return send from directory(os.path.join(app.root path, ' '), path)

Frf X BA/bd/web 4 I 3k Bk (4 5 18] %5 BR X rootDir_web(REAT b2 . T4 R, #%
BR B SOV P Ui B B AR AT > py ARIS 3T B HAth 28 24 ) SO i 31550 H 1) web/ 1
Har. Fit, X/bd/web/AdminLTE/bootstrap/css/bootstrap.min.css F¥I 7 [a] K4 B 5 A Al 45 4% T
H # i) web/AdminLTE/bootstrap/css/bootstrap.min.css 3 /4 ; /bd/web/static/base.js #f Bt 5f 1
web/static/base.js SCfF, VAMEHE, BoAbEEE AT EIBIAE 12.1.3 5 PH# A5 HACE 454

AR & AT HTML 4R 40715 . xueme T H FF & & Jo/UH i 4= A AL 0 BLAA
FERITA, KT RIEALF AR E R E BT AT .
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12.3.2 MRS

FEHHIR web/templates/base.html B 52K T 35 £ FRHURL OB, A0 H AR/ T HTMLS
B b <aside>, 4+ sidebar.less iy 2 g o, %mmw&mxm&a&mm\ bridiy
B S GE L SRR . SRR ARSI« ' 1
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fERTIn T .

o SRS A4 fE<aside class="main-sidebar">Fr2E 1, HH<aside>iE LIX &AMl
DX 35, M class="main-sidebar" & 3 T 1% DX 4 Bt A5 0] 5 4% o] WL X K K/ B 3h 722 4k

$715: main-sidebar. sidebar % & &4 X & £ /£ web/AdminLTE/dist/css/AdminL TE.min.css
PR, BEAXEENLAERGFI AT,

* {fE<div class="user-panel">[X {1 & X T &5k SR Xk, FEHPERT —EEHEGR,
weRA. BB /5. H H<img class = "img-circle">SC8L T BRI B #9151

® 7E<form action="#" method="get" class="sidebar-form">Fr2& LT TR T H A H, 4
P s “R28” #HF, 41247 URL Ki% GET &K, HEABEHFEHFENSH q.

o HAUTFHRAAEANTEE X —N TR, Hrh<a href="..">Hr% & L H bbb 875
X {%if . % B4 BorEcRE Y.

<li class="active"><a href="/bd/view schools"><i class="fa fa-circle-o"></i>

BT

{% if form and form.school count %}
<small class="label pull-right bg—'yellow">{{fonn.school__count}}</small>
{% endif %}

</a></1i>

124 HEZER

FERG BB A BRAEINH N EAE B RARRAELEN AP 1 LM, Pl
HDUHT AR 12 2] xueme T H HIBTRARE. HL. A& ThRE.

12.4.1 WTForm R&§

TiH@EY HTML RHEETILEHGEMTHMAERER. FERMASFTME 124
B e
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e 1214212005 d- e < ~ L -0l SFden-suse

T —

el 0 8 FATTE E-R I SRR SRR o 72 webforms.py SCAF+4152 LT3l M7
A WTForm 72, 2R BALITF:

from flask.ext.wtf import Form

class SchoolForm(Form) :
id = HiddenField('id')
name = StringField('#4&#', validators=[Length(min=1, max= 50)])
area id = SelectField(u'[iffXE', coerce=int)
teachdesc = TextAreaField (u' et REUMELR")
address = StringField ('Hht")
schooltype id = SelectField(u'*#R¥KH!', coerce=int)
website = StringField ('MiE")
distinguish = TextAreaField (u'#F4Ffa')
leisure = TextAreaField (u'BRAMFaIESN")
threashold = TextAreaField (u'{B44M R4tk )
partner = StringField('XH#RK")
artsource = StringField (' ZARBKIBAERER")
feedesc = StringField ('##HFFE")
longitude = DecimalField (&', places=4)
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latitude = DecimalField('4if', places=4)
feature ids = SelectMultipleField(u'##4§fi', coerce=int)
image = FileField (' F£Efi', validators= [FileAllowed(['jpg', 'png'], 'Images only!')])

KAk [ flask.ext.wtf.Form 25, SchoolForm 45N J@ M e L T — /N H A A
WH, KEWNE I AMSEEMATEMN TP ERERFR. REHERER TS HELTILE.

* [T B: HiddenField. %7 BAEM AR, (BRI FRTEARACZ lalf B 554 -

o MM ANFE: StringField. TextAreaField. DecimalField. X%&S7 ] J& P75 0L+ i
FH P EL A N B

o T B SelectFiled. SelectMultipleField, 4374 #.i%& 5Bt (area_id 1 schooltype_id)
MZIEFB (feature_ids) o IXLL7 BT 24 U I 2 75 2 AT 5 5 AT L0 o

o Sk LAEFB: FileFielde HT LARARIE Fr, ARIR AL B b AT A — KT
THI$24T

X TP A B, il B T B choices JE MW B B ATIEDT, Hin.
$ LA FARFEALT web/Logic/logic.py X

g choices _area = [(g.id, g.name) for g in orm.Area.query.order by ('name')]
g _choices _schooltype = [(g.id, g.name) for g in orm.Schooltype.query.order by('name') ]
g choices feature = [(g.id, g.name) for g in orm.Feature.query.order by('name')]

#LU RGBT web/views . py 3CHF#I view school () ¥
from Logic import logic

form = SchoolForm(request.form)

form.area id.choices = logic.g choices area
form.schooltype id.choices = logic.g choices schooltype
form. feature ids.choices = logic.g choices feature

FIEX B, 2REH . BeRRr SR R CEIE . 7409 logic.py Hifiid SQLAlchemy
MEHE FE P InER BT A B CEE 228 & g choices xxx o 7E views.py RN B R B
NI EREF B choices J& -

12.42 WMERXHELEE

1§ SchoolForm FJ41 &l B $ /& views.py "] view_school(), HIGEACASWT:
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fEHT I -

1243

i i @app.route() i 1% ok i 1) i B Hb ik 2 /bd/view_school.

H request.form #J4f4k SchollForm SE4i form, {4453 form A5 & R A7 T FH P $242 AO 4 -
WX MRV ), WSEEI4k—A orm.School()X %, K F F iy A FI$dE £ 45 %%t
%, JH orm.db.session.add() #7184 %} % 2 EHE .

[ i E-R ERAR, 2EAK ) B0 A R A7 A SR S8 /& SchoolFeatures H, T LA A
logic.SetSchoolFeatures() & FH 2% K2 (4% (4 5244 .

HI W& 75 3 upgrade $ZE1$RAT, G SR & W AR AF SO B ik 55 4% 0 45 € BR A2, IR
orm.Schoollmage % % OR A7 S #6545 21 50408

INEE A 12442 B 8] form.schoolimages 1, FF7E I+ B8 B4 EALKIE Ao

e 2 3576 /&

{EFT R R I L, BIHMEM T Bootstrap MM XA R 7. %7508 T R 2 A
12 A AR /A B30 S 45 o] R DX S T 2R P ot B i B AT ey B XA R o

FEiit F<div class="col-1g-5 col-xs-10">, Fr%EE %N ALEREHRE (g) W & F Mt A%

2 5;

TEANBERE (xs) WEAT AT ROMRE B0 10, IXHBE, 7ERBERE FXFERI<div>fE 4T AT LL

DR (EAFASE S 10 NS, DT 12 DHHEED ;. e FiXFE<div> HRER
B 1A (BFREEIR 2 AN S A 20 Mg, KF 12 Mg ED .

% 12.1 54 T Bootstrap "1 4ji JAbr2EH 0l H class F8%! & X .

% 12.1 Bootstrap X EFR

o B R N BE R b BB K BE
B col-xs- col-sm- col-md- col-lg-
28 98 AL <768px =>768px =>992px =1200px
EERE FHL SRR S R A% KB RIR 3%
HEF .

<div class="col-xs-12 col-xs-sm-6">, TEFHLH A 147, FEHAREHEH 1217
<div class="col-xs-6 col-xs-md-4">, FEFHLH FH 1217, EIHMb &S EH 1317,
<div class="col-sm-5 col-lg-3">, fEFHL. iR, K0 EREPHH 512197, FEREE
el 1/4 47

© 445



Python B#FF & S26i—Django. Tornado. Flask. Twisted

15 G #54R web/templates/view school.py ', if il Bootstrap 287 SEHLXS 2 BTG H )0 B X

AR, ARBSNF

{% extends "base.html" %}
{% block content %}

<form action="" method="post" name="view school" enctype="multipart/form-data">

{{form,hidden tag() }}

<div class="row">

<div class="col-1g-5 col-xs-10">
<div class="col-1g-5 col-xs-10">
<div class="col-1lg-5 col-xs-10">
<div class="col-1g-5 col-xs-10">
<div class="col-1g-5 col-xs-10">
<div class="col-1g-5 col-xs-10">
<div class="col-1g-5 col-xs-10">

<div
<div
<div class="col-1g-5
<div class="col-1g-5
</div>

<div class="col-1g-5
</div>

<div class="col-1g-5
<div class="col-1g-5
</div>

<div class="col-1g-5 col-xs-10">

col-xs-10">
col=xs=10">
col-xs-10">
col-xs-10">

class="col-1g-5
class="col-1g-5

col-xs-10">

il
i
{{
{{
{{
{{
{{
{{
{{
i
{{

{1

render field (form.
render field (form.

render field(form

render field(form

render field(form

render field(form

col-xs-10"> {{ render field(form.feature ids, size =
col-xs-10"> {{ render field(form.threashold, rows="10", cols="50")}}

.artsource, size= 50)}}
render field (form.
render field (form.

name, size=50)}} </div>
address, size=50)}} </div>

.schooltype id)}} </div>
render field(form.
.longitude) }} </div>
render_field (form.
render field(form.
render field(form.

area id)}} </div>

latitude)}} </div>

website, size=50)}} </div>
partner, size= 50)}} </div>
</div>
feedesc, size= 50)}} </div>
teachdesc, rows="2", cols="50")}}

.leisure, rows="2", cols="50")}}

10) }} </div>

{{ render field(form.image, accept="image/png, image/jpeg")}}
<p><input type="submit" value="_If£" name="upload">

T % jpg Ml png MBI RS 1000x800

</p>
</div>
</div>

<!-- images -->
<div class='box box-default'>

<div class='box-header with-border'>
<h3 class='box-title'><i class="fa fa-tag"></i> B& L#:HE}</n3>

</div>
<div class='box-body'>
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FEOBR I A 2 ] o, Rﬂﬁﬁlﬁi)\&q form Z50P (7B YEZE AN H {{ render_field } bR
E LB BT .

125 FREE

AT R AR, T LRI P07 R 46 (AL 3 TR BT R A
B ik

1251 ERNE

FRAEHIAERESAE LT LB 12,1 K2R R SR DifERIT, % GUREE Restful
O e s A Th e, HEAR MR E W 12.5 R, xueme %5 504 5 =77 App Fil xueme 1T
T T 48— Restful 0 (5 B &, FIREL SQLAlchemy orm SEHLECE M3, M. &%
Beffo
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E=%App xuemcHE

12,5 xuemc #) A2 H

SRR AR 7 R FE SR T W — 08 11, AP SEBLA 3T, BRI TP R T4
FIm, #E4il =77 App ilid Restful £ O s B AT B

AR 12.5 i) “xueme TUH " 414, 7E 12.6 170 “Restful ZE#JH%E D" FM TR

R E @ T Hi/bd/view_schools (JLIE 12.1) S8R, ZTHNHTHFRIMERBAT AL
R, I HARPHRZHRIHEIIAE. YA KRBT
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AT T .

o i requestargs getOB BN BT R PRI TTHL (page) MIAMSTIE () . MR
L4t page, NERIAB/REE 1 T
* ] restful.GetSchools()E&i % M Restful £ 1 of SR 2 ) 5504

i requests.get()pki % 7] LLE it HTTP /1) Restful #% 1, Filid json.loads() R EU#HT e I i
FREE .

o SHEAEHFINLREE—A SchoolForm S|, {RFFFEFIF schoolforms .




Python B %FF & £ &k——Django. Tornado. Flask. Twisted

.. . BFTH school H{EB{EL school form
return schoolform

o IMERE—YGE delete 3 HIFEAS [ Post 3K, TE L ORM 5 ER M Ba AH A K d .
* [ restful. GetPagingFromResult()ef BUREL 2 B SLAK 1) 43 T A5 & B A2 i — A paging X1 %,
BHAS BT, HEiE. PRI, RIEGR. BT

def GetPagingFromResult (result):
total pages=int (result[ITEM TOTAL PAGES])

page = int(result[ITEM PAGE]) #47
page_from = max (1, page-5) HIE T, SRYRITLZ AOSE 5 7T
page_to = min(total pages,page+5) FIUEE— I, BCYETIZ G5 5 W

return {'total pages':total pages, 'page': page, 'page from':page from, 'page to':
page_to}

i¥E: BAM2E T ITEM_TOTAL PAGES # ITEM_PAGE %4, F7vA GetPagingFrom
Result() % £ 69 #ir A 524 result 5450 4 A Restful 45 2 3K F| ey 3B

® HVE YA view schools.html {7 BT[] o

12.5.2 5 TI1EIR

PR F BRSO B TR TR o E BB IR, JEABAN RO AR MBS
BB . BRCCE web/templates/view schools.html (] P 25401 F

{% extends "base.html" %}
{% block content %}

<div class="row" style="overflow:hidden; text-overflow:ellipsis;">
<div class="col-md-10">
<div class="box">

<div class="box-header with-border">
<h3 class="box-title">--</h3>

</div><!-- /.box-header -—>

<div class="box-body"> :
<table class="table table-bordered">

<tr>
<th style="width: 10px">#</th> <!-- BN -->
<th>#R A RR</th>
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BT ETFRITAURA CSS RERBE M<div-bras, AU VB hsiinas i — ARk )
BRR g, 5 AR FITT.

o e BRXIIE T {% for fin forms %} AREE A A REA A AL H ST — P <form>Hr%% .

o 7 BIREREHI A T, Hi<a href="/bd/view_school?id={ {f.id.data} }">{{f.name.data} } </a>
FRAE %2 B o5 B ;

o FEARANE R HI<form> PR — AN H L TR % . <form>FR45 BEE onsubmit
JRYE, AE75H e I ARSI T KB . ,

® JH javascript:genPagingRef() M%7 Al Bn 1 0L 437 B F 5 1. RuUmEEEscr. &L
FLRBR T4 web/static/base.js 11, AT ‘

ZERBAE AP WS EAE R TSR G, IR %A SHAE T2 [0 FAL.
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12.6 Restful 0O

1E 12.5 %, 23 T ##3) T Restful £ O 4E xueme T H A OFEH . 45242 Restful )
HESFILE Flask ' Restless i3 T A& [ Restful ¥ OH A

12.6.1 Restful #f%

Rest B & ik MR & 1% 1% (Representational State Transfer) , & Roy Fielding f#+F 2000 4£
FEAB A 118 SO P 3R HOR IO — R AR 2K R o "B — b e I8 N R PR S AR R 2, mT A
BRARIT R ZE, REARG T gavE. AE Rest 284 KUK ) W 48 82 4 PR 4 Restful #2101 .

Restful #% M 588 ML HERIT. Fril “ %I iM% L—/ Kk, &R
ML LR — ARG R . BEATCUR —BOCA, —iKkE . — Bk, EARTER xueme 3 5
thy FTAERL BRINUAE . A ER PR B

IR A AT REF BV RTIR T, T4 I 2% $/F A mT DA Al 52 st 9 4% 35 Y ) CRUD 3
Y. Restful 0t 2% 25 U5 3 4Efh % 0 B HTTP /) GET. POST ZiFiA&RiEM KR, BN
AT .

® GET /resource: BHJHESR, E&[E— resource XM RIEE .

® GET /resource/ID: & H#IMA, REIFEAHEE ID [ resource X5 .

® POST /resource: i, % Request Body ") 5E4A(s BT & — resource X%,

® PUT /resource/ID: EABXK, Ki¥aE ID IG5 )43 @ 1 #% 8 Request Body [ A 2 i3
T, W Request Body P ARLT AL F B, WXL BB U BRAE.

® PATCH /resource/ID: #i5HEEK, HHEE ID FIX % @M Request Body i) A ZRE4T
Bk, WH Request Body AR HHHELLF B, MK L7 BARFFX SRR HIME .

® DELETE /resource/ID: MfR+5 & ID BN % .

iEE: CRUD Z %R0 A5, PP Create, Read. Update, Delete,
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12.6.2 Restless i

Restless J&—/MET SQLAIchemy (] Restful API MU &5, i FH 7T AR o 36 AU E.
BRI S Y Restful B 1. Restless 7E A pip T LT 223 /5 B T {871

1. BARER
Tt T B TR Restless 143 1 4ife .

g ERREETTR T — AR &R Panda BHURBEAT AW BTG MIER Restful DKM,
Hpp R s T, ' ]

* 5|H flask.ext.sqlachemy F1 flask.ext.restless {1

* JH SQLAIchemy & X BIFEHIEAER, BARHEA LG A EREH.

o EREFFH I — flask.extrestless. APIManager /f 4 Restless & ¥ # %t % (manager),
[F) #4036 R 40 4% A\ Flask SE45 1 Flask-SQLAIchemy SE o

® fjil manager.create api()BRE N — AN EIHE T Restful O . EiZREP, ATLLH

e 454 o
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methods Z ¥R € %4 Restful £ 1 7 3L FFK HTTP /774511 .
2. EHl#EO
T RO N R i 2 HThg, BB manager.create api() ek B A E LAk SH,
R .

® url prefix: BRIANK “Japi” , & XM URL [i4.

® allow_patch many: #KIAA True, &SR ALV —4% PATCH Vijinl. B2 4t sEiAk.

® allow_delete_many: ERKiAN True, & SZE# AVFH—% DELETE Vill. MERZ &85
k.

* include_columns: & S5 EE7EHE v mT W) 58 Y@ 7k

manager.create_api (Panda, include columns= ['zoo', 'name'])

Restful $2 190 L fig k75 /7 i i B Panda S zoo Fll name J& %, AR id. weight.
birth date.

® exclude columns: 5 include columns A<, & X 75 E/E8: O HERR A B IR M.
® preprocessors: & X n] Restful 4 1 %% Y52 5 FH i) efi 45

manager.create api(Panda, preprocessors={'POST'=[foo], 'GET SINGLE' = [trace log]})
fELL POST 77 vj ] Panda 5.2 AT 56 40AT foo()rki%L, 7E GET ZRiHAAT trace_log() ki %l .

® postprocessors: 5 preprocessors A%, & Vil Restful #1852 ) i 6 ek 45
® 7f preprocessors fll postprocessors Z4( 74t (Dictionary) " a] FH I IE 12.2 Fin.

% 12.2 preprocessors FA postprocessors [E13F 25!

i e
'POST' FEPOST s 3K i 4t 1
'GET_SINGLE' TEGETHA™ 78 5 5] ief 4 1
'GET_MANY' TEGET W YAk A i e 1 A
'PATCH_SINGLE' FEHIPATCH 5 245 B3 e 5t 4 A
'PATCH_MANY' fE FIPATCH 7 S5 02/ BE Ui i 48 A
'PUT_SINGLE' fEFIPUT J7 s\ S0 e i st e A
'PUT_MANY' TEHIPUT J5 A& 22 A Bt st 4 1A
'DELETE_SINGLE' & FIDELETE 7 2 3k B84 o8 5 s 4 A P
'DELETE_MANY' 1E FIDELETE 75 UM b 2 4 8 5 i 4 1 A
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3. [EliAEHFRE

£ manager.create_api()PR 41, preprocessors il postprocessors #&Eiﬂﬂ@ﬁ%‘ﬁﬁ?
Restless 4 1 i S0 R 250 o

GET_SINGLE i

PATCH_SINGLE #1 PUT_SINGLE i f:

PATCH_MANY #l PUT_MANY ifiH:

® 456
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| POST ¥ H:

DELETE_SINGLE ¥ H:

DELETE_MANY #iH:

12.6.3 7% Restful &0

7€ xueme W H 1, JTH Restful #1138 )d Restless A4S H1 T H 2 #% M Restless $i/: 1
BEORPUTECE TAE, BT A AR ER AR A AE TR H #9330 runpy X . ARSI :
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HRA P AR
def pre put single account (instance id=None, data=None, **kw):
if instance id is None: return
account = orm,Account,query.get (int (instance id))
if account is None:
return
if data.has key(restful.ITEM CHECKCODE) :
dtNow = datetime.datetime.now ()
dtValidTime = account.dtcreate if account.dtcreate else datetime.datetime.now()
dtValidTime = dtValidTime + datetime.timedelta (minutes=15)
if account.checkcode == data.get (restful.ITEM CHECKCODE) and dtNow < dtValidTime:
account.flag telephone = 1
orm.db.session.commit ()
if data.has_key(restful.ITEM TELEPHONE) :
if account.telephone!=data.get (restful.ITEM TELEPHONE) :
account.flag telephone = 0
orm.db.session.commit ()
data.pop(restful .ITEM FLAG TELEPHONE,None)
data.pop(restful .ITEM CHECKCODE, None)

# B Flask-Restless API manager.
orm.db.create all()
manager = flask.ext.restless.APIManager (app, flask sqlalchemy db=orm.db)

# BAAITBHIPERACE Restful #0
manager.create api(orm.Advert, methods=['GET'], url prefix='/bd/api/v1.0')
manager.create api (orm.Agespan, methods=['GET'], url prefix='/bd/api/v1.0")
manager.create api(orm.Area, methods=['GET'], url prefix='/bd/api/v1.0')
manager.create api(orm.Bulletin, methods=['GET'], url prefix='/bd/api/v1.0',
postprocessors={'GET SINGLE': [post get one],
'GET_MANY': [post_get many] })
manager.create api(orm.Feature, methods=['GET'], url prefix='/bd/api/v1.0')
manager.create api (orm.Feetype, methods=['GET'], url prefix='/bd/api/v1.0')
manager.create api(orm.Institution, methods=['GET'], url prefix='/bd/api/v1.0',
postprocessors={'GET_SINGLE': [post get one],
'GET_MANY': [post_get many]})
manager.create api(orm.InstitutionFeature, methods=['GET'], url prefix='/bd/api/v1.0")
manager.create api (orm.School, results per page = 7, methods=['GET'],
url prefix='/bd/api/v1.0',
postprocessors={'GET SINGLE': [post get one],
'GET_MANY': [post_get many]})
manager.create api (orm.SchoolFeature, methods=['GET'], url prefix='/bd/api/v1.0")
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manager.create api(orm.Schooltype, methods=['GET'], url prefix='/bd/api/v1.0")
manager.create api(orm.Account, methods=['GET', 'PUT', 'PATCH'],
url prefix='/bd/api/v1.0"',
preprocessors={'PATCH SINGLE':[pre put single account]},
exclude columns=['checkcode', 'password'])
manager.create api(orm.Account, methods=['POST'], url prefix='/bd/api/vl.0/back’,
preprocessors={'POST': [pre_post account]},
postprocessors={'POST': [post post account]},
exclude columns=['checkcode', 'password'])

B T EANEL B /A SQLAIchemy 8 ¥ 1) FF /s O S o shtk,  FiRARiLE I preprocessors
1 postprocessers SEHL 1 F /7 AL AR A UEANBRIA B A i B Zh fig

1. APRiEM
PR D ae R mE 12.6 Fis.
Fﬂ):'_App XuemcP &
-

i i, SO L Sl | |xs&nﬁmam#aﬁh

N
TITIIT ]
| I
[ 3

{200 OK}

T
[=h) <

B 12.6 AP EMAEIERAE

&l 12.6 Frz~, B P i A AR 55 28 & 3% POST . Account i K322 7 M 25Kk, @it PATCH.
Account WFRIBATEMLD . FEIHAESLHUX A Restful 820, 75 EARINERKIZ 5 DL SLILEE R
iEThie, HAAWT.

® 4 orm.Account ff] POST 13K in—A postprocessor [F]i p&i %, El post post account(),
AF AP FHEE A NER . P GER AR A 6 MBEHLEL, HiZAKiE
PR A7 285008 e Hh 9+ 38 i Util. SendSMSByYZA () B $i3t 4T 52 i & 3% - Util. SendSMSByZA()
PRBAL R AR AR B A0S, A 2GR LA AT A SCHF Utils/Utilpy H AR SGURATS .

® Jj orm.Account i1 PATCH %K1 i— preprocessor B & &k 4748 /5 RS AIE,
B pre_put_single account(). 1% BR%C# F /- #8748 B SAIERS 5 H0HE 22 OR A7 F BE RS A L
B, MR—BOFHEERERAUESLE 15 28 AN, WRAKRIERTD). BUEMRIIE, #%
FHIL ) Account B[] flag_telephone JEIEE A 1.
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2. RABRRE

ARGk Xt orm.Bulletin orm.Institution.orm.School 3 %] GET_SINGLE #! GET MANY
WK ABSEIL T postprocessors [F]iH, B[l post get one()M! post get many()PR%l, HRAEHEH
MAE. BN, AREE BB .

PR $0 post_get_one() fl post_get many() # X Bl #f iR Bl 5K P om M WM R WA T
logic.SetDefaultimage() A%, ZREIN AT

def SetDefaultImage (obj):
if obj.has key(restful.ITEM BULLETINIMAGES) : FRAETR
listimage = obj.get (restful.ITEM BULLETINIMAGES, [])
if len(listimage)<=0:

listimage.append ({restful .ITEM ID:0,restful .ITEM FILE: 'default bulletinimage.jpg'})

if obj.has_key(restful.ITEM INSTITUTIONIMAGES) : HREIHU B
listimage = obj.get (restful .ITEM INSTITUTIONIMAGES, [])
if len(listimage)<=0:
listimage.append({restful .ITEM ID:0,
restful .ITEM FILE:'default institutionimage.jpg'})

if obj.has_key(restful.ITEM SCHOOLIMAGES) : #RFRAUR
listimage = obj.get (restful.ITEM SCHOOLIMAGES, [])
if len(listimage)<=0:

listimage.append ({restful. ITEM ID:0,restful .ITEM FILE:'default schoolimage.jpg'})

% B BRI R 2 B S P i B TR AT B RO, B IR YRR SIRACE DS 0 #)
MNERERANE 4.

I

12.7 AKERZ

MNATENEBLGWT .

* U Flask HESIT A B A8 BRI H BEOLAN D) REZE ki
* SEERGEA E-R EIA SQLAIchemy f%HE @R Ty ik, LA 18 B #oRt % 77 0 H BIASF
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HEEEHERETT KPS .

o UH#HT BootStrap. jQuery 4 -5/ St HEAL (K JTUH Ul A%t AdminLTE, LLF#E#H R
AR N A IR T KR

* {§ ] Flask 1) WTForm #{F i BE R A TUHE, GFERHEEA. 0K, Bk, i
ESZIEIN 5.

* f{H] Flask AbB3CHE. B A LAk

* ki nfTiz H SQLAlchemy ] ORM J7 VAT HIEAT % CRUD, BPX4. M. 2. #&.

*  PHEIEET Restful 015 TR EIRAR.

o P an{Tiz H Restless fiff 24T Restful #: I K.
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Stk 4: F Twisted+SQLAIchemy+

ZeroMQ F & =1 & 8K W iH 2 W <

S Z AT, BAICE TS Twisted R — MK T A& )z D SEBL A% B e
FAUMNSHRETF R A HESS . ACTEHr S R — MBI R NG, ZESLH R A 5 CRIH
BUMY, I ZeroMQ SEBUIRST #etERE. AT EZENAEWT.

TH ML 2 S AT H R BRI D REE S e R ANRL G .

T H vl SER H AR FE vt AR D Bt .

W54, H Twisted HESLIT & TCP RS 844% 11, 4U¥E ServerFactory. Protocol 4ifAl
BFE51%., FHRSE.

DML : PRSI 5K 2R 5 11N 2 USRS TR, I R Twisted 2R 41 struct
FT AT SEHTT -

ZeroMQ #EH#E: 1§/ ZeroMQ [¥) PUB. SUB #RYSEILAE BE AL ¥ T RIZEA TF K o
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13.1 IMH#R

AIH K BFRA TotGateway, & PMIFHPEKMKR, R EAE N fE B &I ftmfe vk
FEHITfE. FEBR LB TCP+ISON Ppilt, #HXF T HTTP Ryt — MR R m#E AT 3.

13.1.1 IhgeEX

BAE, BRERA ™ MIEA T A ], SN SPER . Bl 2P E R AW
BREACANE IR AL o Ay AT 40 RE A FROZERE R 1R S 02 B P 5 R B — e

ATRH FIThEE A B e W &R A RS, R e B R FHUZ R &1
BATHE O, RESHFE 13.1 fros.

o B RN KR RET-HUA P R8s B KR PR S5 . WIRAEH R — DR AREEE, WA
KAEGU DR —NMERRG, FrLRKM R REhEE M B AT .

* FhHEMIRZHAER&LIEEIEIEN Internet, FTLATFE@ L — AP gk K EATHE.
FR kAR T 0 T B P R AN SE B g e - SR AT R AR

* EREFHUH R EMK, i W58 o TR 4k as L7 B 4 il .

o ke KO TR A RN B ZE MG T i CEEini S B M AR  KKERD

U ek 9 B A AT I R R
o MKSTEMEREE: FHRMEMIFERMBFK, I VFHB MK S & 2E
MRS b ks R ILH R B

ABES

B 13.1 HERMXGRFHTE
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13.1.2 RIEFMK

A5 H LB T B 13,0 R R E, Jfit Twisted HEARPRAE T KB S e NfE ), [N
TR T WP RETF L /7 A rh 4 a8 B AR P i R, DUE T RER X 5 W S AT 1 Bk

A5 LA Ubuntu Linux 14.04 A6, <M CRGEM Rl fE . 0 H 2 3UEH PostgreSQL %
P, T ALE 2200 H A A A PR 50 O IE % %k, RAANERIESH S 10 %, RN R
—ANMEBRS, EILIFRAMETHE T $] T OpenSSL il ZeroMQ.

1. 2% OpenSSL
OpenSSL &8 iZ M 2 2 A0, A5 H e et SSL #E DI R, UMET AR
e e A AR R R O o R iy 4 AT BAPRIE %% OpenSSL:

#sudo apt-get install openssl
#sudo apt-get install libssl-dev

2. &% ZeroMQ

ZeroMQ J2& A 24V S A Z vhr A1 . AR50 H A & 58 BRARAE A RS AR [ =L ) A £
ZeroMQ %47 apt-get 5% Ty, WEBAT T2,

B, WEM ZeroMQ ‘B J7 M ¥l http:/download.zeromq.org/ T 4 fic Hr ¥ SC4F, bt
zeromq-4.0.7.tar.gz, FHUIF fip &0 AR 1 -
#tar -xvf zeromg-4.0.7.tar.gz

BEAMIE G H 3%, AT AL E -
#./configure --without-libsodium

BATI T 2T ke

#make
#sudo make install

EE: R /configure &, make i A2 P& F|44i%, W EH R L%H ) ZeroMQ FiR #i
B E A, FHERBRFHTEE,

3. RERBEKRBE
B 70 H WA B BB RIA T H sk 2 AR SEpLg it ,  tln~/project Hx. K
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HlseE, LB H M requirement.txt SCMF, HPRFEADLH BRI A 4145, 25
U

Pillow==3.0.0
SQLAlchemy==0.9.7 #SQLAlchemy
Twisted==14.0.2 #Twisted

Werkzeug==0.9.6

argparse==1.2.1

characteristic==14.1.0

pyOpenSSL==0.13.1 #0penSSL Python ffiff
pyasnl==0.1.7

pyasnl-modules==0.0.5

psycopg2==2.6.1 #PostqreSQL Python 5|4
pyzmg==14.0.0 #ZeroMQ Python ffiff
service-identity==14.0.0

wsgiref==0.1.2

zope.interface==4.1.1

O, DEEA==A S ] s g AT AT e, b IR 2 AR B2 Tl A7 AE AR
R, WE AU AR R ARIER, R dy 4T PO E AT S

#pip install -r requirement.txt
%444 A5 FERIZ2E requirements.txt SCAF 1 1 BT e 4R 38 ARAS
4, REMRBHEE
PostgreSQL %3¢ 5¢ il FH 1 T iy 48 g 34 e «

#sudo -i -u postgres / AR BN ERS

#psql //#EN PostgreSQL 4 T & psql
postgres=#CREATE DATABASE SBDB; / /B sBDB

postgres=# \q //iBH psql

#

SERUE T EATI H o iC B EE EE SR, 7E sre/sbs.conf SUAFHREREINF # A B

db_connection_string = ‘'postgresql://USER:PASS@localhost/DBNAME’

¥ h ) USER. PASS. DBNAME 43 ME SN O 2 BER FERT L - 44 RS, $0di e
144 9K

5. BEREEE
BEANIH sre H, AT F dv4 ] LLS sl RS -
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% 13E Fk 4. A Twisted+SQLAIchemy+ZeroMQ F & B & ¥1EL M 5E B [ %

#python main.py

EERIE LT, RS W0 3 1154 9630 #1 9631, Hor() 9630 & f () TCP #:11, 9631

& SSL #H1 o W R T ECh Hofthg 1, WA 7576 5 3 i 4448 src/SBPS/ProtocolReactor.py S H
T 4 -

if withListen:
reactor.listenTCP (9630, instance SBProtocolFactory)
reactor.listenSSL(9631, instance SBProtocolFactory, cert.options())
K1 9630, 9631 A Hi BN A .
6. Mk

T H S T WK% i ) emuHuman.py, AL FEE P AT, BT

#python emuHuman.py auto

HA 125 auto $6757% 1 ¥t B B3 FT A B3 iy AT A IR, PATBOR W 13.2 fi s

]ur@n

-
& 121421211 - PuTTY

B 132 MKE P 3%

FE B F 1 P R 2R AT B 1 B AOE AN B T A 7, F B ka2

AR5 R .
wE 1329, f:

pass: <class 'Command.AddAccount.CAddAccount'>

pass: <class 'Command.Authorize.CAuthorize'>

EFHRT BN T S BATHES .
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13.1.3 mMB%H

BT B M CE R G GRERRIZAT, WA UL S, BT VRN T80 L3 #55 H A0, 45t
MR R 3T H IR I AEH T -

REGEEH 1% ROZ 4 ) RERI ) Python 41, fﬁﬁtu'F

* Command i LA MLAAICES, FATABNA Command Wf ALKl
SIS IEC TS |
* DB st AATA (8O ORM A 05k SURKCHR Ui 32 4
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%13 L& 4. B Twisted+SQLAIchemy+ZeroMQ FF & B & ¥EE I 55 B0 56

emuSBPS {402 1 i (EAE 5 1%, O emuHuman.py 1 emuRelayer.py $ i {50 .
SBPS f & il &2 a5 5 1%, HAh ks &% A EREE 7% (InternalMessage.py) -
k%5455 % /7 v {5 51 % (ProtocolReactor.py) o

Utils /&l A T HA.

main.py JE RS AFEF I E 304, BB MEPIE R a8 E T A F S i AR S -
server.pem & SSL JH 15 [ Il 25 #8 UE 15 304

emuHuman.py 1 emuRelayer.py & % F* St FE 7, a8 AT TAT AR AR 25 28 ) D REARER o

13.2 HEW®IT

A4 2] TotGateway Tt H (B H 55, ARS8 X0 H 0L BAIEER, A2 )50 s
T 54t

13.2.1 SQLAIchmey 1%

A E-R BT B0 A Z s, AR5 SQLAlchemy #£4T ORM #JEL ¥ it.

1

E-R B4

BEMXTELBH . FHL. P9k, Lumks. XBERFE LA, FREYESE
Iz KR, REH E-R FnE 13.3 fiR.

B 13.3 /4, REFSREKTELAE (account) BELY B, AAWT.

account Xf . T lotGateway F@fE Ml (K5, HAFHF 4 B, FHL. iEEFRE.
X T4 P &35 4 account fR]— X £ SE44 client, 7E client P FHLRLERR (os) -
FokifE] (dt_auth) . FHLES (terminal_code) @ .

4> account A LAEES. AP X 1, (apartment) , 7EX 38+ A A Z X A4 2 R
Een X A FR . IR &A S (version) 5.

SEAK realyer XN T 4kds ik, HpFERES. EXMEEREME.

W&KM (device type) FIE#&HE (device model) JjE ARG CEHE Lk, HpEHET
A TotGateway A] USRI E R & 258, BN 13.1 A MIME THREHER, B5,
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o HAWEX L (apartment) A LA AR 4kEE (relayer) , BM=HEEZXNEXRE
apartment_relayer; AR/MJHEX AL T IAT A& (device) , BILEXENE KAK
apartment_device.

o PhSTSEAK server H T H TotGateway V-6 W IT A IR #4(5 B, tLinfR%-48 ID. IP #h

i
- id
m m User_name
password
type :
email
addrass mobile_phone
extern_address S
status roi e
di_active

FEL device type_id
B name
id PK, 11 |id
PK, I1 |id FK1 account id FK1 account_id
npis - - device_token
uni_code arm state enahle_alarm
dt_auth scene id 0s
dt_active dt. aom dt_auth
server id ve;siun di_active
server_id -
terminal_code PK, 11 |id
FK1 device_model _id
uni_code
PK, I1 |id
PK, FK1 Mﬂ_id FK1 device id
PK,FK2 |relaver id FK2 apartment_id
relayer_id
name name

B 133 A%HERHA
2. SQLAIchemy #32 g%

TotGateway ) 4 ¥ ¥ vt A LA B 82 4 | SQLAlchemy #£ % 5 5, AKX % H
src/DB/SBDB_ORM.py, H - ZHN AN T
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#13F T4 A Twisted+SQLAIChemy+ZeroMQ FF & B & YRR £ %

ERRBLL R IR T A RO, K BRI IRE . I B R e
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relationship XA J@E, 1EZE L %@ LI T SQLAIchemy ALHY 2 [A] H REE KRR .

13.2.2 TCP #0Oi&it

B DR 13.1 RS 455 A A b 4K 88 2 (0] A0 82 1 Gl e SOH BRI B 454,
AT AR R 25 4 - 8 ) o [ (R AT HL#R 1

1. HERE
& v 5 iR 25 2% Z (B O AS FLAL AR W 1] 13.4 BT .
| Client ,
: TCP Connect ( plain or SSL )
authorize
authorize_resp
{ ______________
| i
<o mlere
: TCP Close =3 \
B 134 EPambRFBIRGRLEAE
XA B AT E .
* AN G RS A Z IR LI 4ERE— AN TCP KH:, 1% 8 m] AR B SR 8l # SSL
%iﬁc
* R/uE G authorize fiv4 i) k5% % HE Ot 5 Ur I EE B, AR S5 AR AR 50 10F 45 FR 1]
Response.

o WUERIhE, B AR 5 g 1] AT AFEAT ] I AR o B UCGEE A A — e — & 1
Request-Response /7 AH4T .

* NTHRFKER BEAM &) AR BN A T2 AIE % heart_beat JH8, LUEHE
R AT AR RERIANE AR A L

2. HE&SH
SR DERILT TCP 1 B XPhill. HESGHBESHINE 13.1 iR,

04740
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# 13.1 lotGateway BY B EXiH B4

¥ B’ KEE (799 "
head start_tag 2 [#5E%: 0x03BB
length 4 AT BIFHR S B G5 A A B
command_id 4 41D
status 4 REM, 0RARMY), HALZIRAR
sequence 4 HEFIS
body length-16 JSONVH B4k, JEATIEH4)

R 13.1 AT )., TotGateway f7H B EHPIF 4R 7Bk head AIH B & body. ¥HE K
NREBFHBRLETH, @S MFBRAK 2HhHBEGERA. HERKE, a5, R
A, FPAS; WEATETNH, & JSON M FAF BB 4 . SRR BRI T -

{

"deviidlis "123456%,
"dev_model": "lighting-1302"
}

B 4 200 SO MR KA, ARSI 3k 0 length P BUARIAM B0 B K.
R, BRI body MK, MTTHATARNT.

#I5: AL TCPHEY, TA#BITE L length FHEILRZ KN &,

fEATRSE KM — R PRI, i BT LA B, EDEMAIES) 0. ey,

HEBKFH length FEHIA RN 16, B A S H B3P BB . SURL I TEH BN B aH:
LBEH R KZ# Response 1H & -

3. weIIR

W THESEHZE, MTUBEN R ARHEET, R 132 8 X THBMXREEM
HE.

% 13.2 lotGateway B %R

Command id E A S oM oo
0x00020005 Add_account Human->Server HEMIK S
0x00000001 Authorize Client->Server BHiE
0x00000002 Heart_beat Client->Server Lok
0x00010002 Query_apartment Human->Server IR A RTA &R
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Sk
Command_id % P Ji fia B
0x00020001 Add_device Human->Server 5 8 0 ¥
0x00030001 Remove_device Human->Server TR B3R 5 o £
0x00020006 Add_apartment Human->Server k5 1 X 458
0x00030006 Remove_apartment Human->Server TR BRI 5 v 9 X35
0x00020007 Add_relayer Human->Server 5 1 I e 4k 2%
0x00030007 Remove_relayer Human->Server TRk 5 e 0 4k
0x00060001 Control_Device Human->Server->Relayer b i |
0x00070001 Event Relayer->Server->Human & SiSE

K 13.2 PHIE T B SEBLIK 5 9% & f5 BV BR SE I BB AN Dh AE BT e X vH B 2K
R, HoR “m” —FUiE TR KRS RIES H b, Human 2F8H 13.1 F A0 2 H
U CEEtnFHL App) ; Server fEFR AT H i) TotGateway 1.8 M %; Relayer J& i B B A4 Hl )

Bk

132 5 H i R 2 BT A 1) Request 1 &, LA ) Response & %1l i, X 2K AT
TotGateway WM 5% T B ) Response 71 B a4 5 L, B

fA Response {HEHIfr4A 5==HXM Request JH B4 5+0x80000000

25 45 4 B . Add_account(0x00020005) ¥ &\ i) %f IV Response ¥4 B /& 0x80020005 ;

Authorize(0x00000001)74 S % Response [ 45 /& 0x80000001, LLUtSHE.

ER: AEFHEANEKNEAATRARFFL, ARBHSH TR PHEHHLA,
B SEAR 43 9T VA A AR5 AT A XA sre/Command/* py .

13.3 B{E5I&

it 13.2 19, EH&CE T lotGateway i H £ &7 H KM ZE B, A5 TotGateway
AR R 2 g A AT T H AR

MRS 28 FE 5 LLEAE 51 %0, T HALBE T 25 P S e B A R 35K« A5 5t 2
JEBL Twisted 55 A ThHEM) T EALL
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13.3.1 BEfaZR2inO

lotGateway i H # % i1 M5 P& N, #F Windows H 48 H Windows 5 Bdii [1 (IOCP)
YEANIREH: O 7E Linux {FH Epoll /4 & 28 5 EHE D . XML R REENEHIE 1
MES, BARURSLE sre/main.py '

from Utils import Util
if Util.isWindows():

from twisted.internet import iocpreactor #Windows IOCP
iocpreactor.install ()

else:
from twisted.internet import epollreactor #Linux Epoll

epollreactor.install()

import logging #HEEHBE, F90. R
logging.basicConfig (filename="'example.log', level=logging. INFO,
format="% (asctime) s-% (name) s-% (levelname) s-% (message) s")

import SBPS.ProtocolReactor as ProtocolReactor #IotGateway Hf5 5%
L naney. Dee=ul simain ¢ i

logging.info ("Relayer Server start...")

ProtocolReactor.Run () HERIBIT

fEHTIn R .

* HSGHE Utils.Util * € e BCAIBTRR P2 1T AT A BRAE RGP . R BUAED R -

import platform
platform system=platform.system() .lower()

def isWindows () : HIFSFELHFE "win", MHANE Windows F&

return platform system.find("win")>=0

* 7F Windows #21F & %t A] LLifL i iocpreactor.install()i& 1] 5 i€ Twisted LA IOCP /5 30iE4T .

® 7 Linux F Al LLE i epollreactor.install()if )5 & Twisted LA Epoll /71217 .

* il logging.basicConfig()iE X logging #RHIZITSHL, 7E lotGateway Jil H iz 4T H 48 A
logging HEATIEAE %A F T RGN BIEER.

® SBPS.ProtocolReactor & REE I (E 514, A H Run() 7 EE E & BEHRIZETT. %R
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£ F src/SBPS/ProtocolReactor.py 3L, FEACHS K.

Xt Run() B AT 0T o

SBProtocolFactory Al SBProtocol 4}l J& Twisted HE4E ServerFactory Fl Protocol ffjF-3¢. |
F reactor.listen TCP() & 350 B %4 A [R5 11 (9 WA « )
FH ssl PEINE RS 25UE 15304, FFH reactor.listenSSL()bF £ %} SSL %DB‘JH@WT :
H reactor.run() /i S5 5%

13.3.2 EEER

ProtocolReactor.Run()+ 1 i ff] SBProtocolFactory /& Twisted HE4E ServerFactory ) 2. 7F
IotGateway ' SBProtocolFactory 1 57 44 i )% /- i i 4% . ARAS 40 F - -
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def init  (self):

self.lockDict=threading.RLock ()

self.dictRelayer={} #key: F4k3% 1D, value: P4ESE SBProtocol M4
self.dictAccounts={} #key: 4SS 1D, value: fi! SBProtocol ##
self.SBMP_ HEADERTAG=struct.pack ("2B",0x01, 0xBB)
self.lockPendingCmd=threading.RLock ()

def GetAccountProtocol (self,relayer id,client id):

with self.lockDict:
if self.dictAccounts.has key(relayer id):
for clientProtocol in self.dictAccounts[relayer id]:
if clientProtocol.client id==client id:
return clientProtocol
return None

%} SBProtocolFactory fi##T 1 T .

13.3.

fic & % J& ¥ protocol=SBProtocol, &5 A T & 7 () A 40 th B 3¢ SBProtocol i
iTAbRE

TEMIE R EL_ init )P ¥I4R1k A 2 28 & dictRelayer 1 dictAccounts, 437 TRF 2
b5 IR 55 2% 2 ST BE K % /7 Ui Protocol X% .

FEASP4RAE e 5 MRS 28 L —MEEE, AT LA dictRelayer ff] value j&—> SBProtocol Xf % .
J% 322 & dictAccounts FH T {R A7 H 77 I F 1554 6 4% B 3K ) SBProtocol X{ % . /N
k23T AR 2 AN K5 AHSCHK, BT LA dictAccounts [f] value f&—4> SBProtocol Xf % f1141% .
Ji% 7128 & lockDict 78 2 6 F2 A 55 R4 %1 A2 it dictRelayer Hi dictAccounts fI# 1 .
Ji& 71 B £ GetAccountProtocol()H T R4 th 4% 2% ID FIFHL 24, ID £y, 3k75 SBProtocol
MR

3 WxERE

JEAE 515 ) SBProtocol & ELIE P ALEESE, HAkK T Twisted HEZE[K) Protocol 32K,

SBProtocol $i BTHHE AL, K. MRHTAETAE, JF H 0% i H BRI IE7E AR B A iy & B0 AT
2o

SBProtocol ) < EIE (51T -

from twisted.internet.protocol import Protocol
from twisted.internet import reactor,threads,ssl
from twisted.internet.defer import DeferredLock
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import twisted.internet.error as twistedError
import struct

import Command

import logging, time

import threading

from Utils import Util,Config

from SBPS import InternalMessage

class SBProtocol (Protocol) :
connection_count=0 HERERH
countPendingCmd=0 HIETEAL B Ay 25

def | init (self):

T

Constructor

T

self.m buffer="" HEREE X
self.lockBuffer=DeferredLock ()

self.tmActivate=time.time () i IR
self.dictWaitResp={} HERBaR R
self.lock dictWaitResp=threading.RLock ()

self.dictControlling={} HEl A AR

self.cond dictControlling=threading.Condition ()

self.timer=reactor.calllater (Config.time heartbeat,self.timeout) #&HEMa
self.lockCmd=threading.RLock ()

self.HeaderTagType=-1 #-1: not decided, 0: no header tag, 1l: has header_ tag
self.role=""

def dataReceived(self, data): #CER R A
Protocol.dataReceived (self, data)
self.lockBuffer.acquire () .addCallback (self.AddDataAndDecode,data)

def connectionMade (self): HESLIERI A
ip=self.transport.getPeer () .host
with self.factory.lockPendingCmd:
SBProtocol.connection count=SBProtocol.connection count+l
if SBProtocol.connection count>Config.count connection:
self.transport.loseConnection()
print "close connection due to reaching connection limit."
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% SBProtocol 4l .

o AT XS EME BT RESESR, EXTRKER connection_count Fl
countPendingCmd 1§ 4 ¥k % F i BORE AN A5 A0 B iy & () V1208 . 2478 i e ok
A B0 I B N T B SR AR, LA Lk I 55 4% R A e 2o KT e _

o TEMIERREinit_E R RGP EAR S ERICRE, B SleriiRg
T SR BRI (] 45 o
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* AR self.timer & Twisted ZERT I FH#% reactor.callLater()iR A% % . 1 4E /1 FH ()
H 2 AN TR R 2 7 w4 . S E R 210, 383 self timeout() BR 2T FFIE#2 .

® % 51 A% connectionMade (). dataReceived()F connectionLost() & Twisted HE4E TCP % fs
SR, B ERE L BRI, EEWITEE .

® YEIEREE LA T, SBProtocol 4E4 factory H' dictRelayer Fil dictAccounts X} %5 f1 i
STREVE R 702 5 1 A2 Ab B b 2 S ] BX SO R

o B B K HE mE, @ i selflockBuffer.acquire().addCallback() ¥ i B 4b PE oF %
AddDataAndDecode #1775 . H self.lockBuffer f&—* DeferredLock()%{ %, i
i B Al LRIELE 22 26 F2 3485 v [@]—4™ SBProtocol 1% 4> AddDataAndDecode B& 5.2 [A] 15
FEUF AR R »

® & A B EL releaseFromDict()XT factory H'[f] dictRelayer fil dictAccounts 4T & 48R, &
HERE U 4 K15 1 % SBProtocol X% .

13.34 TCPHix#n &

M 2 2, EF CAAIE TCP (5wt BERME. nIiE. A5, XL
PEEE N g AR RAR KIOMER . (BRH — AT E TCP & HIT A, MERXLASH
ARG PR, BRI ) 2 PR RIS AT REFE RO — IR B B Ak ) — IR A AR
43 R A R AL LR B

Kk, 7E TCP 4aferh, s & ZA B AR pRe e, e, fERIERE| 7K
B BUE A AT A AT A PAT TAE. 76 TotGateway T H ', Bhillib# 3 SBProtocol ff)
AddDataAndDecode() bR £ 5E i T 1% 50 TAE, (RS F:

from twisted.internet.protocol import Protocol

class SBProtocol (Protocol) :

.. AR
def AddDataAndDecode (self,lock,data): .
print "data received in transport %d : %s (%s)" %
(id(self.transport),Util.asscii string(data),data)

self.m buffer+=data RSB RR X
HIMRCLKE T Rk, NEAe
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while len(self.m buffer)>=Command.BaseCommand.CBaseCommand.HEAD LEN :
self.m buffer, command,=self.Decode(self.m buffer)
if command == None:
break

HHHH R R
FIEARH TR 4
R R

lock.release () #FI} DeferredLock () fHl

def Decode(self,data):
AR SEEA, RN
if self.HeaderTagType<0: #MIAHEE TR
if data[:4]==self.factory.SBMP HEADERTAG:
self.HeaderTagType=1
else:
self.HeaderTagType=0

if self.HeaderTagType==1: FUERTA, WIERRT AT 2P
tag position=data.find(self.factory.SBMP HEADERTAG)
if tag position<0: return (data,None)
data=data[tag_positiontlen(self.factory.SBMP HEADERTAG) :]

length, command id=struct.unpack ("!2I",data(:8]) ##HREMA&KEEMM4 1D
command=None
if length<=len (data): RS OO, W4
command data=data|:length]
if (Command.dicInt Type.has key(command id))
try:
RS ID MRS -
command=Command.dicInt Type[command id] (command data,self)
except Exception,e:
logging.error ("build command exception in transport %d: %s :%s",
id(self.transport),str(e),Util.asscii string(command data))
command=None
else:
command=Command.BaseCommand.CMesscodeCommand (
command data,self)
data=data[length:] : #IIR AR 0

else:
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AT T

* £ AddDataAndDecode() K FT 7 Hl i B A& JF B b X b

o HRIEZE X A BRI RS CABR B BEE L, mACKBRE T, WiRH
Decode() i £ 2= il fif ..

® 1 Decode()RRE, ¥ 5EZBRMEHE E k.

o {§ ] struct.unpack()p& $Cks 71T i Hel Python X%, LA EIMAKE. 4 ID.

o f§if#ir4 ID M Command.dicInt Type FH &7 Hi 144 % . Hrf dicint Type &My

LxtG AR, NWERFTHMA ID Mdr 2R Msgt. % FMAE Command LM

_init__py XHFHEATAIMGM, o

o W5 DecodeQF BMELARL, WHEF 4% %4 AddDataAndDecodeQUEATALEE
13.3.5 BEHHIT

1 AddDataAndDecode()E¥0ilit Decode HATHALIE, B FRBEMITUEINMS. 4
BUTHIN KIS —, S T AMGIERLEAr S IAREL, Tl 55 A AT %
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% 13E & 4. A Twisted+SQLAIchemy+ZeroMQ FF %k B & WBE ) 5 B %

W AA: AddDataAndDecode()idi it DeferredLock()Af SA4% 8 1, AT vA % R AW AAE 0 4 22
R FHATE, RS ZFFHITHR OG04,

ST i 2 HIAHS T T -

from twisted.internet.pr&tocol import Protocol
from twisted.internet import threads,

class SBProtocol (Protocol) :

.. AR

def AddDataAndDecode (self, lock,data) :
FURIEAEALRE A iy S BHE ML VEIE R A
if SBProtocol.countPendingCmd<Config.count connection/100:
#E Twisted HiBhEEFE BT
threads.deferToThread (self.RunCommand, command)
with self.factory.lockPendingCmd:
SBProtocol.countPendingCmd=SBProtocol .countPendingCmd+1l
else:
try:
PR E Y, HEA RN B P
cmd resp=command.GetResp ()
cmd resp.SetErrorCode (Command.BaseCommand.CS SERVERBUSY)
cmd_resp.Send ()
except:
pass

def RunCommand (self, command) : #HAT AL
with self.factory.lockPendingCmd:
SBProtocol .countPendingCmd=SBProtocol.countPendingCmd-1
command.Run ()

PL_IJ& AddDataAndDecode() i £ 7E IRIR 2l iy 2 J5 AL FRARES, MEATI0 T .

o MRCEBRERA LI EALHMGLSBETCEKRE, WRENEF YHrme, Hi%
IF) %25 B 30 [0 il 55 48 A0 409 B

o WSRETDAAEEE, W4Ed YT IE AL B A Ay 211 EEE SBProtocol.countPendingCmd, FfH
threads.deferToThread()fiy & 7F Twisted 4l BhZEFE h AT 2 .

o B HAT IR EUE RunCommand(), #%fir& ¥/ T SBProtocol.countPendingCmd
FIME, R A2 X 5 1) Run()pR B0/ T S AL B
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13.4  hilldmiz

FESERL T MRS 240515, TEAIRS B G ST EAN L. TotGateway ¥ FTH v
ARGk H 4 %52 CBaseCommand, ¥ 7 fir & 1L RIRFESE AE — AN & JE K oA A -5t
AL RS T A A . AR HT CBaseCommand I /'3 /it -4 CAddAccount, fHiE& % g H
T HA D A AR SERE M RASAE src/Command 3£ %4> Python BHSCCH+

13.4.1 #iTHS
{Eil{%5 518 ProtocolReactor.py 11, ¥ RHT BIAI% > i r 4V il fr 2410 Run() %K .
BUF S A4 81, Run( i $H0AR LI T -
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FREHAASEL WA RN % P R S %

if email is not None: email=email.strip()

mobile phone=self.body.get (BaseCommand.PN MOBLEPHONE)

if mobile phone is not None: mobile phone=mobile phone.strip ()
respond=self.GetResp()

with SBDB.session_scope() as session :

if user name is None and password is None and email is None:
respond.SetErrorCode (BaseCommand.CS PARAMLACK)
elif user name is not None and
(session.query (SBDB ORM.Account) .filter(
or_ ( SBDB_ORM.Account.user name==user name,
SBDB_ORM.Account.email==user name,
SBDB_ORM.Account.mobile phone==user name)
) .first() is not None or
len (user_name)<2) :
respond. SetErrorCode (BaseCommand.CS USERNAME)
elif email is not None and
(session.query(SBDB_ORM.Account).filter(
or_(SBDB ORM.Account.user name==email,
SBDB_ORM.Account.email==email,
SBDB_ORM.Account.mobile phone==email)
) .first() is not None or
not Util.validateEmail (email)):
respond. SetErrorCode (BaseCommand.CS_EMAIL)
elif mobile phone is not None and
(session.query (SBDB ORM.Account) .filter (
or_ (SBDB ORM.Account.user name==mobile phone,
SBDB_ORM.Account.email==mobile phone,
SBDB_ORM.Account.mobile phone==mobile phone)
) .first() is not None or
not Util.validateMobilePhone (mobile phone)) :
respond.SetErrorCode (BaseCommand.CS MOBILEPHONE)
else:
i BHOEH, WITARAH
try:
#H sQLALchemy S&IIA Pk S X%
account=SBDB ORM.Account ()
account.language id=2
account.email=email
account .password=Util.hash password (password)
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account.user name=user_name
account.mobile phone=mobile phone
account.version=0

#M SQLALchemy MM A%
apartment=SBDB_ORM.Apartment ()
apartment.arm state=BaseCommand.PV_ARM OFF
apartmer{t .name="Home"
apartment.scene_id=None
apartment.version=0
account.apartments.append (apartment)
session.add (account)
session.commit () #3274 SQLALchemy 21K
respond.body [BaseCommand.PN VERSION]=apartment.version
respond.body [BaseCommand.PN APARTMENTID]=apartment.id
respond.body [BaseCommand.PN NAME]=apartment.name
except SQLAlchemyError,e:

respond.SetErrorCode (BaseCommand.CS DBEXCEPTION)
logging.error ("transport %d:%s",id(self.protocol.transport),e)
session.rollback()

respond. Send ()

A AR 24 e i 5 B8 i -2 RO A RS A8 T 375 W8T RO s i, X LR AT G

* A import HA)5|HFHFEMMAEM, Hind4 K CBaseCommand. %#E A 2405
SBDB/SBDB_ORM. Hi& T H logging %5.

o TEAIIERREL init_ P VAFHEERARE KK, TEREHE s B b S8 R A i 2 il A A .

* 7F Run()PR% 53 8t self.protocol.lockCmd, JL' self.protocol J& & i% A4k B v & 1
B P mER PN (B SBProtocol) HYSEMil. SXHFAEA ] — 7% i (A T A i 2 HE RS £ I
FFHAT

® 7F Run()F AT CBaseCommand K] Run()pfi#l, £ 1% e EH B AT 5087 25 ) ity Sty 1
[GIEC AR St

o FHIEAPREL self. GetResp() X Response S %

o EHUNETF S (FF CAddAccount 1 H[ user name. password. email %) , J H A
SHREH AV, WRHIAFRHEP 2 EZ MR, WH respond.SetErrorCode()
WA IR,

o WRFAESHEIRAZIER, WHATHLEH (F CAddAccount ', & SQLAlchemy #4
BB R S XD .
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13.4.2 struct SBITFE 17

13.4.1 Fif#HT¥ CAddAccount i B fi 2 247 1R £ @ # B 6 4E T 326 CBaseCommand ',
bt dr S H3E B AOARES init (), IZPREUN 5B RS 9 4 H R A SR I T SRR AT K Python
AP RS H . HJE CBaseCommand ' init S EHIAIS W T :

import struct
import json

class CBaseCommand(object) :
HEAD LEN = 16 AL KEREN 16
def init (self,data=None,protocol=None) :
self.protocol=protocol
self.role=None
self.tmActivate=time.time ()
self.body={}
self.relayer id=0
if data is not None:
self.data=data
#HRHTIHE K
self.command len,self.command id,self.command status,self.command seq =
struct.unpack("!4I",data[:CBaseCommand.HEAD LEN])
if self.command len>CBaseCommand.HEAD LEN:
HIRH BKBERT 16, NIRRHTIH B
self.body=json.loads (data[CBaseCommand.HEAD LEN:])
else:
self.command len=CBaseCommand.HEAD LEN
self.command status=0
self.command id=type (self).command id
self.command_seg=self.GetNextSeq() PERFIIS
self.internalMessage=None

Fi e % init OB NS E: data fl protocol, FHH data 2% 5w A\ TCP {38 & K i+
59, protocol /EEFZ T 15Ut IY) SBProtocol XF R SLH . iy A S LFNH EAER th data %L
AR, ESHINDEGE MR 13.1, YL EREZERIL data ZHA R None B3 71X R
& 13.1 AT

FE: & 13.1 Py EE K start_tag &2 1813 7| % SBProtocol #9 Decode() & #4 3
P, B3t CBaseCommand R AT 4 4 kT A= 1 /> JSON il &R F B
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B PSR ) JSON 1 B R A THEIFB Bl 1A 24 R B B AA K KT Bk
I B 16) I, A T B Abr i B4k, I json.loads() & HCks i B4 1 K] JSON 5 it 4y
Python 7% R H-{RF1E self.body LR H .

H struct.unpack() Bk £ AT LIKE 9 2% - 15 it 4 4 Python I BEXTR, W AR A8 F M data
FIHT 16 /415 fi# 4T H command_len.command_id.command_status.command_seq %¥ 4 /> Integer

IOE
struct.unpack("!4I",data[:CBaseCommand.HEAD LEN])

WAFFHBSE “ 1417 LT WA data FEGP A, LR “1”7 REEL, “4” R
A 4 DNRERBCT T Z AT, BRI 4 A7, FTEL— 35T T 4xd=16 7. struct
W B AR XL WK 13.4 PR

#* 134 struct EARFERAFS

B A CER! PythonZ& %! FARACE
B signed char integer 1
B unsigned char integer 1
? _Bool bool 1
H short integer 2
H unsigned short integer 2
I int integer 4
I unsigned int integer 4
1 float float 4
d double float 8

1343 RFHISHEM

£ CBaseCommand. _init ()"}, X} T AWK T data 5018 DU A & MR 55 4% -3 R IE )
HE, FrUATRZEA self. GetNextSeq() bk B AL BuME— K755, %R BN AW T

import threading

class CBaseCommand (object) : _
sequence latest=0 FERIFEIS
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lock_sequence=threading.RLock () #7958

def GetNextSeq(self):
CBaseCommand.lock sequence.acquire()
~ if CBaseCommand.sequence latest>=0x7fffffff: CBaseCommand.sequence latest=0
next sequence=CBaseCommand.sequence latest+l
CBaseCommand.sequence latest=next sequence
CBaseCommand.lock sequence.release ()
return next_sequence

R,

® ¢ M EARH sequence latest, FHTIRAF 411 k%545 7515 o

® & X threading.Rlock() 25 %! (] 8{ 2% & lock sequence, M T 7 L LA T R P
sequence_latest A5 & .

* 7F GetNextSeq(BR ¥, 164 BUFFHS 2 A FH acquire()BR BURENBH, 784 se ke Hl
release() bR HURE A

o YFEFIS KR (KT OX7EFEeE) , ¥f sequence latest & 0 JFFH I i 1H4L.

1344 EEERE

A P2 A A AR E M, 9548 5% P i ) TCP AHER 2B h iy, PILIRS 48 R4
o B AL LN R R R TR A M. TotGateway K SRS 41 F

o IR A8 v AR BRI B 7 v A R i A, #EE BT IZ %% 7 B SBProtocol X 5 H K I
[&] o

o R E AR FETEBER R Y CHeln 300 #2) B RIEAEMHEE, WA AERE D
Sy, ISR

o WRE e B A I A] B ROE T R, WM B KIE— %% HeartBeat fiv4, LLSEHT
IR 55 45 TP 0% RO BN 1)

o R4 2% B H O I R] A GRS AE CBaseCommand.Run() e £ b s2 8, ACHSan R

from twisted.internet import reactor

class CBaseCommand (object) :
def Run(self):
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print "run: ",self. class =

if self.protocol is not None and self.protocol.role != PV _ROLE INTERNAL:
Leys

#1H sBProtocol XA Z AT THAAS, @B TH A

self.protocol.timer.cancel ()

self.protocol.timer=reactor.calllater (Config.time heartbeat,self.protoccl.timeout)
except Exception:
pass
self.protocol.tmActivate=time.time ()

FEACHS b B S K 1% 2 2 W i I8 2 A 2, RAXSNE a4 A4 W 24 filg . AR
P SO AT SR A IR RS, I LGS BE R T SCE R R v AR . e,  HUEREAEVH
2R B ATICEIR @2, A S EIE =A@ A .

M B R AR, WRACH & ik b iy, i SBProtocol.timeout() R M IR % 2%
SBProtocolFactory H [ iZi& 4%, 1 WX SBProtocol [If#HT -

FE: ARGAEARRFBZAGBEGFA, 5 Twisted X, FIARHRUE LB

Mo ShERGrA RIEME P bk K % R 6 as .

13.4.5 %iX Response

fEf A% CBaseCommand Hid g X T 48— Response “F il S A &ML, MLEI{ELR T
A2 T ARRD R AT i 25 7 i R % oy 4 N 9 L

class CXXXXXXX (CBaseCommand) : #{T#& CBaseCommand T2
command _id=0x00xxxxxx #EX M4 1D
def Run(self):
respond=self.GetResp () #4: 1 Response
respond.SetErrorCode (BaseCommand.CS_XXX) HURA BRI B B R AR
respond.Send () #KRi%Response

Hodr FH B0 4% 1 B 3L GetResp().  Send()fCH5 201 T -

from twisted.internet import reactor

Class CBaseCommand (object) :
TypeResp=object #Response 4%
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class CBaseRespCommand (CBaseCommand) : #Response HE
command_id=0x80000000
def  init (self,data=None, protocol=None, request=None, command id=None) :

CBaseCommand. init (self,data, protocol)
self.request=request
if command id is not None: self.command id=command id

FERTANE o

GetResp() BRI Z 1 JEHRHE “Response 745 /& Request & TimiiE 17 FIHLNAE K
Response 174 ID, #AJ5i# LI )@ TypeResp 4: & Response 7 B X % .

IS4, TypeResp BRIAA object. 4% )& P EA # ¥ A HABK AR, GetResp()eRi%l
{# F| CBaseRespCommand 1§ & Response 1 8% R (112 KL, 75 W4 F TypeResp $i & 125
CBaseRespCommand tH /& CBaseCommand 1] 12, FrLlefigf# H CBaseCommand H 5
X i) Send(). SetErrorCode()%% bR %

£ Send()' H struct Fl json PENE 2 BAEFT 604 L% F AT WSR2 NP A 4, W
i F 03815 51 % internalMessage BT &%, WM Send Real()rd 0 B £ 17 & 7 Ui
VE R SEBR I B % %, Send Real()EA%¥{#i ] reactor.callFromThread()#f & %EAT 55354
Twisted F4F2.

EE: AV P #4748 Send() & B R T A T A% Response iH &, LTHEARS B 5

13.4.

1% P 3% X % Request i§ B4 T L,

6 $HIRHLH

IotGatway 1 4 R R [9] AL R 28 B 303 B 3k P ) command_status - B AT # . 7E
Response i &, WHR AL AT NN command_status &y 0, 75 0WE AHIHAEAE, HAEN
SR [Bl R IR UK error_string..

CBaseCommand.SetErrorCode() B8 £ ] T S 9L LA ML &l, HREE W — M0 E S ¥
command_status CEFRAS) F1—NA[ESH error_string (BHIRFFFH) o WA & BA (&
 error_string, Wil id 78 dictErrorString [ #)3RHL error_string. fRA%WIF:
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T ARG Er 2 TP 4RY, 76 CBaseCommand FFidH 4t T WA T H s ¥, FHTHhslE g%
Response 71 &.: '

1E. sre/Command/BaseCommand.py & X T &4t "' 1] command_status FIAH . (1] error_string:
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BeAE RFIH T 8 R, EE W] BT BA A BREESUH IR 2.

13.5 ZeroMQ £8f

AT HAEH ZeroMQ SEBL T ANFIAR S48 2 [E] (K A HOE S, MM T — iR, Al &
IR B 55 4% IV FH B ¥

13.5.1 AEPFEOKIT

W O RIEE 13.1 FRIZ G BN RS 8 2 A EE D, SERAAN RS 4%
EHI% G ) R N R B Z O . % OEET ZeroMQ () PUB/SUB FEHY, MifiSE
LT ML 18] 6 40 A = AR

1. PUB/SUB &%

ZeroMQ X} TCP HI#t — S84, Bk T IRZRGEFM T, THRE R SCEHE #WOs
AN SRR B W] HEAT I AR

PUB/SUB # ZeroMQ S EE B GERA, ZEA M5 ANk 13.5 Fix.

Publisher

PUB
bind

updates
updftes updates updates
\ v v
connect connect connect
suB j suB suB
Subscriber Subscriber Subscriber

A 13.5 PUB/SUB i#{z4&#!
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FEiZMAI 1, 4§/ Publisher 7] LAZREE— ANl ; 4FAT Subscriber AT LATT I %11k (K 35
& 24 Publisher & A 8, ZeroMQ 4 Azh¥ 1% BHEXL A Subscriber.

538 TCP %528 5% P imil E AR M2, 7£ PUB/SUB #AUHh, Subscriber HI3T A4
#i T Publisher 22485, BIfE7E Publisher WA 3 zHf, Subscriber th A7 LT B izl (24K,
H 3| Publisher /533 &i%7H K5, Subscriber A B8 M iZ bW R B D). XFHAREE BT RK
fajf 705 PR & Mgt 72 .

i£E: BT PUB/SUB, ZeroMQ &4 HAb@ZAA , o Tl & P 4R AL H M
RN, AKX ERFRE LR,

2. histigit
TotGateway ) PA) i i 45-2% 2 18] % 41 F 7 XA Fl PUB/SUB BERY AT B

* i RS 254 — Publisher Al—~> Subscriber.
® Publisher 8 EEA MRS 2510 5557 3 b, ZEARIRSE 2T ERIEMN BHHERH .
® Subscriber VT H RS 25111 5557 4, FFEEBCK B BT A RS 25 107H B

X, RS 2 EER T LS A AR 5 2 OR B T -« eA1Z 1813 B8 AE B A% K
% 13.5 fims.

F# 135 AEPBEML

#4r (part) F B’ 3 == 5
Head Type NS
destld H i % 451D
destSock F IR % 2% L (1% P ¥iiSocketiE#5:
operation Bk
From fromld KU ik %528 1D
fromSock SRR P S ERIR IR S5 2% _E I Socket B S
Body Body TERR S5 8% 2 TR R O R A

i 13.5 W41, G4 AN 34 ZeroMQ Part 4L, 4 HIAR RN A H B 15 B
(Head) . #HERFEMHE (From) A EMA (Body) . HH Head Ml From B 6 4~ L4F
(7B, 1 Body AT BLRAEAT A %
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1 75 ZeroMQ AR & RA M TCP A A ILAKE IR, FFOMEA DU AR
“HRE” FFB T

13.56.2 PUB/SUB &{5HE %12

7E lotGateway S IR S4% L, (] Publisher [ SEH¥ Py (1) HoAt i 55 2% A2 B
IR ASEFH — A Subscriber #e i H AR 95 8% Kk i . ARG IF




#13&F L 4. [ Twisted+SQLAIchemy+ZeroMQ FF & B & B W55 B N €

fEMTINF .

F import i&f)5| A ZeroMQ (¥] Python { zmq, #E4# FH2 i T EIKE A zmq (9 L F X
&

43 515245044 Publisher %f % 1 Subscriber %1% .

H connect()eRi%(HF Subscriber X ZEBEB|EREANPIFTA LN L, RS H serverl .
server2. server3 5548 it {7 B SUA IR g5 25 O BL 5K TP Hudik.

F bind()B& Z0KF Publisher 48 FIA MRS 28 100 1 b, HAH) “tep//*” & LG E A ks
A PTA 1P ik

1E—MEH T HI X Subscriber X% i8] recv_multipart()p& F 0N B, BB B 5 H
Twisted $li Bk FE AT DA . 1 BALBE R ECH ProcessMessage()o

i FH| Publisher %1% (1) send_multipart()e& £ ] LA [a] SE8F N (BT A IR 2548 R TH 5

B AL HE iR % ProcessMessage(VIZ &R 13.5 A2 )31 BOF LR i B 2R A (Type)
FRORATA RN B AL HE . 5 248R K158 7T 04T TotGateway 13 H (¥) SBPS/InternalMessage.py 3C
14 LA2E 3] P Ab FR IR 40 5

13.6

EERLG

MATEARBLGUT .

AP I K R & A FH 3% 5, VIR Twisted HE4L 5 A 4534tk 3 4™ Python HE4Z Django.
Tornado. Flask (1A [F] 3 FH 4k o

iR LB LI H TotGateway, FHA¥ AL Z P % emuHuman.py X H k1T 3 A
WK

VHEPIEC N BB (A O se i, BRIKS . rP4kas. &, WA, [FiEA&s
SRR E R R B 2 1 H T 6

B & X TCP et ik, RIMEH Head+ISON 177 3 5E LR IE Al ™ J R Pk«

{8 Twisted 7EA R (13 /E R 40 T 268K A [ 1) Reactor LUK B & ) & (14 BE, B! Windows
1] iocpreactor Al Linux #[f] epollreactor.

i Twisted ServerFactory -8+ ) i, i3 28 5 B2 P o (1K) e 6 22

i ] Twisted Protocol FKf#HT KIEF 1.
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o Ji# TCP AR P mf bR s ).

* Ri%iZH reactor.callFromThread(). threads.deferToThread()%s ok £t 472k F5 0] ) ¥
* {§i}f] threading. RLock()fR 4" % £k F I 5 G Y51 .

* M struct.pack()H! struct.unpack()BEAT I’ 4% 7177t 55 Python KX 52 ()4 i .

* i [ json.loads()H json.dumps()IE4T JSON il (o (I AT 5 15 AL

o PHRKIERE N e RS 28 v vt S SEIUALE, BB, BOE. EETENE.

* i lotGateway FIESRHLHI BT .

* YHEH ZeroMQ #5855 25 HUHE ) i BRI LA KL 2 o
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