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Chapter 1. &3 Python

PAPSKE! Python R , WLFATFBIE. EAEF , KESEEEK Python &
K.

1.1. Bf—FF Python EELK?

%] Python HISE— B R R AR , A2 ?

WREELWPRF S LENRAFAKS , ALK ISP RFEEREK T
Python, KRZH Linux KATIRERNRZNE I FTHEERME T Python. &
RETTRERBHERI LREF—IMAH X Mac NEEHRERE , {(BFE Mac
0S X 10.2 REB/BHMA LEAZE T —1 Python Kap-4TIRA.

Windows IMERRIN N BT MR ZASH) Python , (B AREE () | AZEREIRMEIL
fb Windows FRIE 223 Python BIJ5HE.

IEREAEZIN , Python TTLUEITTREBRIERLSTFE. AFF Windows, Mac
0S. Mac OS X, PrA#FFHIZ UNIX Z/ (40 Linux). tHAIE{TT Sun

Solaris, AS/400, Amiga, 0S/2, BeOS WA , EEZENFIRUTIHE
HRERSIF S,

BARZSHFETLUETT Python T. FE—RFETHEK Python FZFHIEES
MO LOSIT T AT EATRNFE. Bik0 , FEFE Windows & LHXK
Python 12/ , RJ/FIELECE R ZBEFE Linux 78 LiE1T.

EIZFFAHEE |, “Bf—F Python BEHE 2" BIER : W— I ELTRELT
& £,

1.2. Windows _E& Python

7E£ Windows _ , Z&Z& Python B LR,

ActiveState FI/EB) ActivePython &% J$tXT Windows B Python 4 , ©6&
TR Python &, —™MEMAT Python 45AEH9 IDE LAK—LE Python
B Windows ¥ & , 124t T2 FR89v5(8] Windows APIs RS , LA Windows
ERRNFEREER.
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S ActivePython RNEFFIFEEF , (EETTLABH TEL. ActivePython &K F>]

Python BJ{E A3 IDE. BRIEBFINER , KB EFEAE. TTEEN—NER
& : ActiveState i T EEHF K Python JRAEZMIL N BLUEAEH EHRAERE
. WREMEFE Python KWEFTIRAS , FH ActivePython BESE e T ERFTIR

AHIE | BRAZEEEBCEITE Windows 223 Python RS — fhy%EIR.

SEMPERREAE Python KMnH) “BJ5” Python RERAERF. MR TIEH T3
HIFFREAE | B &SR TTAIRISEAHT Python BIBRETARAS.

Procedure 1.1. 33 1 : &% ActivePython

T EA ActivePython HI&R31T1E :

1. M http://www.activestate.com/Products /ActivePython/ &k,
ActivePython ,

2. WREIEFEFER Windows 95, Windows 98 2 Windows ME , iR BEFE
22a% ActivePython Z Bl FEkFH%23< Windows Installer 2.0
(http://download.microsoft.com/download/Windowslnstaller/Install /2.0
/WOXMe/EN-US/InstMsiA.exe) .

3. WHLIEFERF ActivePython-2.2.2-224-win32-ix86.msi,

4. REBREEFNRREE—FETHHIT.

5. ﬂu%ﬁ%ﬁﬁ*l‘ﬁwi , BWOTBTE IR SR , Nk |, EREEE

WEXEE , BRAERSIERST AL 14M T (AR,

6. ERISTAZE , KARKERF , ITH Fib->12F->ActiveState

ActivePython 2.2->PythonWin IDE. ZES-EZIZSDTHER :

PythonWin 2.2.2 (#37, Nov 26 2002, 10:24:37) [MSC 32 bit (Intel)] on win32.
Portions Copyright 1994-2001 Mark Hammond (mhammond@skippinet.com.au) -
see 'Help/About PythonWin' for further copyright information.

>>>

Procedure 1.2. ¥ 2 : &%E5k B Python.org
(http: //www.python.org/) # Python

1. M http://www.python.org/ftp/python/ 1B EF 8 Python Windows &3
T&F , T exe RESUE.

2. MERIAERF Python-2.xxx.yyyexe, SFZMKFET BT TEH Python &3k
TR
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3. REBREREFNRRMEE—SSHHIT.

4. MRBEH/=EARE , TJRABE HTMLHelp 3244, SERZR (Tools/), F1/
SR EAF (Lib/test/).

5. WMREFRAVZNEERNR , FOTLIEE Advanced Options , 2AJ51%
# Non-Admin Install, X R&XTECFEMRRFFIESE P EEEMIRE)T
XBEFH.

6. TERERTRZE , R}IFRKRIER , 1TH Fia->F25->Python 2.3->IDLE
(Python GUI). EHEBZRSLATHER :

Python 2.3.2 (#49, Oct 2 2003, 20:02:00) [MSC v.1200 32 bit (Intel)] on win32
Type "copyright", "credits" or "license()" for more information.

5k % Kok % ok % ok oK %k K 3k oK koK 5k K 5k K sk ok ok %k ok %k ok ok ok % ok 3k oKk ok %k ok 3k kok % ok % ok %k % ok % ok ok %k ok % ok oK kK kK %

Personal firewall software may warn about the connection IDLE
makes to its subprocess using this computer's internal loopback
interface. This connection is not visible on any external
interface and no data is sent to or received from the Internet.

5k % Kok % ok %k ok ok %k ok sk ok koK sk K sk ok sk ok ok % ok %k skok ok %k ok sk ok ok ok sk ok sk okok ok ok ok ok %ok % ok % ok ok % ok % ok ok ok kK %

IDLE 1.0

>>>

1.3. Mac 0S X _E# Python

#E Mac OS X L, X F%4< Python ARIRIER | REIARIEK. HUJEEER
TRE.

Mac OS X 10.2 XEFEMATETE T —1 Python EHSTARZS. RE
SBERGT , BAZRTLMEREFRABR=2—. &AM , TRRK
MRASAH XML fBATES , FTAMS R EE) XML NETIE , BETERIERTER.
R T] R T HERR AN ZFT N S SEERE Shell TR,
Procedure 1.3. Z Mac 0S X =T TZEMRASE Python

fE TR/ Python MRASHIZEER

1. ¥TF /Applications I,
2. FTFF Utilities AL,

-10 -
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3. X Terminal FTFF— PN RImFAN BATEO.
4. TERR/RTF THA python .

e

Welcome to Darwin!

[localhost:~] you% python

Python 2.2 (#1, 07/14/02, 23:25:09)

[GCC Apple cpp-precomp 6.14] on darwin

Type "help", "copyright", "credits", or "license" for more information.
>>> [press Ctrl+D to get back to the command prompt]

[localhost:~] you%

Procedure 1.4. 7 Mac 0S X &3k B3ERE Python
THEHNE TEIHRE Python BFTIRAKITTE:

1. M http://homepages.cwi.nl/~jack/macpython/download.html &

MacPython-OSX ﬁ%‘ﬁ%fgﬁ o

TE5EE , X idr MacPython-08x-2.3-1.dmg KRB BB IERERE

WL EEFE B MacPython-OSX.pke.

f‘c”z*‘éﬁf' HIRRERENEIEGFAAZF0O4.
REBREEFNER—SSBIT

AT [T |, RAIREAERF TT?-F /Applications SCA4F3E,

FTFF MacPython-2.3 3k,

N5 PythonIDE IZ4T Python .

POT‘F”SF‘FS*)!\’

MacPython IDE ¥ £ /x— N BHEFREHEETHIE shell. Z0RZZE shell
BEEIM |, 1%EFE Window->Python Interactive (Cmd-0). #EEEAI TS
A

Python 2.3 (#2, Jul 30 2003, 11:45:28)

[GCC 3.1 20020420 (prerelease)]

Type "copyright", "credits" or "license" for more information.
MacPython IDE 1.0.1

>>>

FEE , RESTBHBAG  TERMANATEE. MRENGITIZTHA ,
IBEEELEEEFE A EB—NRAK Python .

-11 -
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Example 1.1. B3/ Python 7~

[localhost:~] you% python

Python 2.2 (#1, 07/14/02, 23:25:09)

[GCC Apple cpp-precomp 6.14] on darwin

Type "help", "copyright", "credits", or "license" for more information.
>>> [press Ctrl+D to get back to the command prompt]

[localhost:~] you% /usr/local/bin/python

Python 2.3 (#2, Jul 30 2003, 11:45:28)

[GCC 3.1 20020420 (prerelease)] on darwin

Type "help", "copyright", "credits"”, or "license" for more information.
>>> [press Ctrl+D to get back to the command prompt]

[localhost:~] you%

1.4. Mac 0S 9 i Python
Mac 0S 9 IR ETERATIARAE Python , RIMXT L , RA—fh %R,
TENETLE Mac 0S 9 _E%23% Python K T7E:

1. M http://homepages.cwi.nl/~jack/macpython/download.html T2k,
MacPython23full.bin,

2. MR NGBS EEEBNBE M , ABAIMTE MacPython23full.bin Ff Stuffit

Expander f&[E.

W ErEEFEF MacPython23full,

REBREREFNRR—SSHIT.

RIRSEEEST | RAIRIRAERF , FTHF /Avplications ST,

FTHF MacPython-0S9 2.3 A4,

g5 PythonIDE EIZ4T Python .

N o Ok~

MacPython IDE ¥ 2 /R— N FREF IR EHHZE shell. 20RZH shell
REEI , 1%EFE Window->Python Interactive (Cmd-0). #EZ A1 TS
2.

Python 2.3 (#2, Jul 30 2003, 11:45:28)

[GCC 3.1 20020420 (prerelease)]

Type "copyright", "credits" or "license" for more information.
MacPython IDE 1.0.1

>>>
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1.5. RedHat Linux £ Python

FEZS UNIX BOIRIERSE (20 Linux) LRRTHBIORES. w9 st
BXRZE Linux RATHGETT AN, & TS RIHE TR R,

TE http://www.python.org/ftp/python/ 1S H R FT B IRAS, R/G1EHE H
9 rpms/ BR TEEFTH Python RPM £, A rpm & 3tiTRIx | #
TR

Example 1.2. £ RedHat Linux 9 %%

localhost:~$ su -

Password: [enter your root password]

[root@localhost root]# wget http://python.org/ftp/python/2.3/rpms/redhat-9/python2.3-2.3-
5pydotorg.i386.rpm

Resolving python.org... done.

Connecting to python.org[194.109.137.226]:80... connected.

HTTP request sent, awaiting response... 200 OK

Length: 7,495,111 [application/octet-stream]

[root@localhost root]# rpm -Uvh python2.3-2.3-5pydotorg.i386.rpm

Preparing... HHHHBHBHBHBH R HH R R FRHBHBHBH S FH R #HH [100%)]
1:python2.3 HEHUHHRH BB H AR H R [100%)
[root@localhost root]# python (1)

Python 2.2.2 (#1, Feb 24 2003, 19:13:11)

[GCC 3.2.2 20030222 (Red Hat Linux 3.2.2-4)] on linux2

Type "help", "copyright", "credits", or "license" for more information.
>>> [press Ctr+D to exit]

[root@localhost root]# python2.3 (2)

Python 2.3 (#1, Sep 12 2003, 10:53:56)

[GCC 3.2.2 20030222 (Red Hat Linux 3.2.2-5)] on linux2

Type "help", "copyright", "credits", or "license" for more information.
>>> [press Ctr+D to exit]

[root@localhost root]# which python2.3 (3)

/usr/bin/python2.3

(1) {URBEN pytho n IZTHIRZIRAH] Python —ERRERFMRA. ©
AEHAVEBEN.

(2) BULFIEESIEN , FHARAE pytho n2.3. HOJEES FEBBURGIMA
B S — T I RS AE FE BT AR AS.

(3) XRHANIZRIRH Python FRAK£ERIE. T # TP (ETMHANS—
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1) EREXHREAIZITERFRE Python T , HEWHERHANE
pytho n2. 3 FF AR H shell,

1.6. Debian GNU/Linux _£# Python
RRAIZITEE Debian GNU/Linux £ , &3% Python FHEME A apt &2,

Example 1.3. £ Debian GNU/Linux &%

localhost:~$ su -
Password: [enter your root password]
localhost:~# apt-get install python
Reading Package Lists... Done
Building Dependency Tree... Done
The following extra packages will be installed:
python2.3
Suggested packages:
python-tk python2.3-doc
The following NEW packages will be installed:
python python2.3
0 upgraded, 2 newly installed, O to remove and 3 not upgraded.
Need to get OB/2880kB of archives.
After unpacking 9351kB of additional disk space will be used.
Do you want to continue? [Y/n] Y
Selecting previously deselected package python2.3.
(Reading database ... 22848 files and directories currently installed.)
Unpacking python2.3 (from .../python2.3_2.3.1-1_i386.deb) ...
Selecting previously deselected package python.
Unpacking python (from .../python_2.3.1-1_all.deb) ...
Setting up python (2.3.1-1) ...
Setting up python2.3 (2.3.1-1) ...
Compiling python modules in /usr/lib/python2.3 ...
Compiling optimized python modules in /usr/lib/python2.3 ...
localhost:~# exit
logout
localhost:~$ python
Python 2.3.1 (#2, Sep 24 2003, 11:39:14)
[GCC 3.3.2 20030908 (Debian prerelease)] on linux2
Type "help", "copyright", "credits" or "license" for more information.
>>> [press Ctr+D to exit]
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1.7. MIEAS BO&EE Python

WRET EMNBERSEEE , TTRAM http://www.python.org/ftp/python/ Tk
Python BOIEMAEE. EBRRFRIRA , TE.tez X , BITEFH configure,

make , make install 7"/':15%

Example 1.4. MR

localhost:~$ su -

Password: [enter your root password]

localhost:~# wget http://www.python.org/ftp/python/2.3/Python-2.3.tgz
Resolving www.python.org... done.

Connecting to www.python.org[194.109.137.226]:80... connected.
HTTP request sent, awaiting response... 200 OK

Length: 8,436,880 [application/x-tar]

localhost:~# tar xfz Python-2.3.tgz
localhost:~# cd Python-2.3
localhost:~/Python-2.3# ./configure
checking MACHDEP... linux2
checking EXTRAPLATDIR...

checking for —without-gcc... no

localhost:~/Python-2.3# make

gece -pthread -c -fno-strict-aliasing -DNDEBUG -g -O3 -Wall -Wstrict-prototypes
-l. -I./Include -DPy_BUILD_CORE -0 Modules/python.o Modules/python.c
gcce -pthread -c -fno-strict-aliasing -DNDEBUG -g -O3 -Wall -Wstrict-prototypes
-l. -I./Include -DPy_BUILD_CORE -o Parser/acceler.o Parser/acceler.c

gcce -pthread -c -fno-strict-aliasing -DNDEBUG -g -0O3 -Wall -Wstrict-prototypes
-l. -I./Include -DPy_BUILD_CORE -o Parser/grammarl.o Parser/grammarl.c

localhost:~/Python-2.3# make install
/usr/bin/install -¢c python /usr/local/bin/python2.3

localhost:~/Python-2.3# exit

logout

localhost:~$ which python

/usr/local/bin/python

localhost:~$ python

Python 2.3.1 (#2, Sep 24 2003, 11:39:14)

[GCC 3.3.2 20030908 (Debian prerelease)] on linux2
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Type "help", "copyright", "credits" or "license" for more information.
>>> [press Ctrl+D to get back to the command prompt]
localhost:~$

1.8. {# Python X H Shell
AT E %S T Python , BBATKANEITHIXNZE shell ZTAZREVE, ?

Python PR EMM AR, HEEE—THARBRS , TUNGITEITHEZA
WITLER A EXE , GUsfTEMAEF—#. BEE—PXE shell, T
PBITEREIEDFNREN. X—L_SEIK, REREEMMAASER. &
EEHE—L AL Python BIZXE. shell H4{EITEZFHRIER !

EERNITEN TS L3 Python BZZE shell , 3 T RIUEFA TS THEMEARLE -

Example 1.5. ¥XAFEHIXE Shell

>>>1+1 (1)

2

>>> print 'hello world' (2)
hello world

>>>x=1 (3)
>>>y =2

>>>X+Yy

3

(1) Python BZXH. shell TTLATEAEEM Python R , B AIEARKE
Fixx.

(2) XH shell TTUBUTIEEH Python 1B4) , BFE print 1B74).

(3) WITLAATEME , FHETEETE shell FIARN—EBR (—BEXRERH
Sheel , TEEHEK).

1.9. /NG
TEREN R ZERE T—NOTATAER Python IRAS T .
REEHIETTS , GIEREARIE— Python ST, FPRMIE , GBE

X018 Python KIB&1E. FHHEMMTEEMBA python REZEITEEEMAH
Python JR7 , NIFEMANEENMANLIE.
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RIGUURE , IXIDKE Python T,

17 -



Dive Into Python http://diveintopython.org/

Chapter 2. —4" Python #&FF

RRERBER , HADEZNT—E L NRmREE A ME BT
EFH , B LEA B ad XN ER5E !

2.1. B

XM 5EEH. TTHITH Python F2FF.

TOTREM ERGIRATTERIER. FER  HATEZITHEITENT. ~daEk
ERIDEE—E , E—FE AL TLEERNNE.

Example 2.1. odbchelp er.py

WREERRE TEADM T RIFGIERF, T TERAEFFAEMEESITREF
(http://diveintopython.org/download /diveintopython-examples-5.4b.zip).

def buildConnectionString(params):
"""Build a connection string from a dictionary of parameters.

Returns string."""
return ";".join(["%s=%s" % (k, v) for k, v in params.items()])

if _name__=="__main__":
myParams = {"server":"mpilgrim", \
"database":"master", \
"uid":"sa", \
"pwd":"secret" \

}

print buildConnectionString(myParams)
WEET— TXMER , F—FERZt 4.

Tip: 7 Windows iEfr

FE Windows B4 ActivePython IDE 8 , T A3%#E File->Run... (Ctrl-R) SE1&1T
Python 12/, MEERE B RERXEEOF.

Tip: £ Mac 0S _Hi=fT

T Mac 0S B Python IDE B, TTLA3%E# Python—>Run window... (Cmd-R) 1=
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4T Python 12FF , (B ESEERE—NEEMIEI. £ IDE PITH py EE , &
FREOGLARNBE=A , BEXMERNIEISKE |, 2A/5H% Run as
__main__ %, XMRXEBEZFRR—EFREFN , IS TEMEREHEE
pry =

Tip: Z UNIX LiEfT

72 UNIX JEBIIRIER SR (895 Mac 08 X) , TTEUET 47 : pytron
odbchelp er.py 1Z{THRER.

odbchelper.py BEHH4EE R -

server=mpilgrim;uid=sa;database=master;pwd=secret

2.2. RKEHE U

ERX v KREZSHES —F Python BEH , BERTERER C++ — R KL
& ; SE1F Pascal —FEI BB interface /implementation £X . TE SR 20T |
BT EXAFEIARNT]

def buildConnectionString(params):

BT, RBFEHLAKET dof FFiG , EENEHRE  BERASH , SHWE
INESER. 2B E (XREFRRMESNHRE.

HIX , RERBEE SOREINHHERT. Python NREEREEREENHTERT ;
EEAREREEEHREE. LbrL , 84 Python REERHEEI—ME ; 40
REEPITE retun 1B4) , ©RIBREIEEHE , TNPEIRE None (Python HIZ
8).

Note: Python vs. Visual Basic K:EE/{E
7 Visual Basic 1, pR# (F&[EH) A function FF46 , TFAER (FLR[EIE) LA
sub FFR8. 7E Python FIREFEF. RBEEH , MENEEHREEEE (RE
OJHEA None) , FEETBHIREIHRIA def FFEG.

REBEFEENZE , 7E Python FSH | params R EEFEEHHIESAEL. Python
SHE—NEERZMT AR | HFERNTEEICR Tk,

Note: Python vs. Java BhEE{E
T Java, C++ AIEAMESEAES T  , UWIERRERBUREENENEHS
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Y EIESEL. 7E Python B, /KT AN EERHIE SO RIHHIELE,
Python £RIEIRA © W EERN IR EHBIEHENCR T K.
2.2.1. Python IR GRS EHHE LKEWIE

— IR E RLEFK Python I SHERITES KELRHBR

BAKENET
— MR R P ERIERENES. KRS AANEE &8
EREERE—AEZ BIFAREEIELEESRRIEX— <. Java # C
ERRNEEIES.

PINKENET
—MEETRE A EHERERENET , SFEASEMER. VBScript
#0 Python ZENAERY) , A CITHE— M EENERURELRE—K
8T RE R BTE.

BKENES
— b B R REERIE Y IBS . Java F Python BERGIKAEIE VK. &
B—NEY , NRTPHBHATER  TEEEEEHRR— NS,

SSEENEE
— R RATT R ZERMIES |, 55REMMEKR. VBScript 23538891, £
VBScript & , #RTJLISFRFE 12" FIBEY 3 HITIEEBEIFRFE 123,
RETTLIECEREL 123 , IEXLHANEE/LON B R,

B Python (ER SIZAKZNE S (AN ENMERBRIEREFED) , X2 #

REEE (AARE—NEERE T PIERE , EXhrIi—EEX K
2.

2.3. X K
TR doc sting (SAAZERFER) FSTRI— Python %K.

Example 2.2. X buil dCon nectionString BREXHK] doc string

def buildConnectionString(params):
"""Build a connection string from a dictionary of parameters.

Returns string."""

ZEI SRASTFERFE. SSRGS RNMAREHEIN L
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PMERFBN—TRS , BIFEEENE KNS ST, ST Ty &5
T, BEETTESEI , ENEFHATEN doc sting,

Note: Python vs. Perl 5| B
—Es | SR EXRAAE5 |SXNEaYE | SHNFRENEElE , 3
& Perl 8 qa/.../ .

E=E5 | ST RTARIAER XN EE doc string , BT FARULEA K0T LA
ft4. RRFLE doc string , BUAR— MERBEEXNE—IRE (RN,
EESFENE—ITRD). EREALARERLGH KM doc string , (B
R, FRAGEES LENE—HRIER HITELTX—& , {E52 Python
T2 IR —LBIMAZNL : doc string TEIZTTEITTVEA B AN BN B HE.

Note: 4R doc string BfriFi%#E

VFZ2 Python IDE £/ doc string R4t T XCBURMSTEER | BTLAZSA—
MNEEZE , B8 doc sting BRA— N LER/R. X—=ROLURIEEER ,
B EHNFRBRRTELEMN doc sting BIEFIR.

H—F T

PEP 257 (http://www.python.org/peps/pep-0257.html) BT doc string
AT,
Python Style Guide (http://www.python.org/doc/essays/styleguide.html)

Wie T 30048 B —/MFH doc string,
Python Tutorial (http://www.python.org/doc/current/tut/tut.ntml) 318 1

£ doc string PRI FEATH
(http://www.python.org/doc/current/tut/node6.htmI#SECTIONOO6 7500
00000000000000),

2.4. TYE MR

VRS | ROVTEEER Python BEERYE | H EXLLBILADETH
R,

TE Python B |, R EHERA—HFMEXTS5.
FTHESBRE K Python IDE $UTA0 T BOIRAE -
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Example 2.3. 3508 buil dCon necti onStr ing BREA) doc string

>>> import odbchelper (1)

>>> params = {"server":"mpilgrim", "database":"master", "uid":"sa", "pwd":"secret"}
>>> print odbchelper.buildConnectionString(params) (2)
server=mpilgrim;uid=sa;database=master;pwd=secret

>>> print odbchelper.buildConnectionString.__doc__ (3)

Build a connection string from a dictionary

Returns string.

(1) SE—1TH odochelper FEFFEARRFAN, WRERF—DITUKEEA , X
& MFH— Python EFAAIMAILE. (RIE L4 T RESFETIZE
Python F2 BT, ) RESFAT—MER , ITTLG IREH TR
HRE. KSBEH. RERTLUBET XM AR ERAETERRKTEE , &
HOTLATE IDE hixXiEfl. XR—MEEENELE  ZEERIIEREEZR.

(2) UEFEAEHSFANERPE KR , ARESERNEZE. FTILUARER
{8 A buildConnectionString , TR Z{F A odobchelper.buildConnectionString, RISR 4R
Fid Java 8925 | ST ANRREPRAE.

(3) AR _doc_ BUEARNREIES WIS E REE .

Note: Python vs. Perl: import

FE Python ] import BRHE Perl B require. import —N Python BHfg , &k

TTLMERR module.function SKiJ518] B BRI ; require —/ Perl #RERfT , #&EBATT LA

& module:: function SEF18) B BRI EK.

2.4.1. BREANHNERHEE

ERNBE R, KEFEWR—TENERERE. LA MERE
Python 7EJL/MEDF BT R. Bl , ©EXTEXIE sys.path PHRIBEFRE it
TR, ERE— st FIR) , BOULIBSSHHEEF CICEIIRER list FiE
RBEHE. ERENTERITEFEIFTLRT list AR, )

Example 2.4. SRS ANNBREE

>>> import sys (1)

>>> gys.path (2)

["", "/usr/local/lib/python2.2', ' /usr/local/lib/python2.2 /plat-linux2',
'/usr/local/lib/python2.2/lib-dynload’, ' /usr/local/lib/python2.2 /site-packages’,
'/usr/local/lib/python2.2 /site-packages/PIL', '/usr/local/lib/python2.2 /site-packages/piddle’]
>>> sys (3)

<module 'sys' (built-in)>
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>>> sys.path.append('/my/new/path') (4)

1) TN sys R, IS ERERBIBIHIHER.

(2) sys.path B—MEELIHERBENERIIR. (BHRHLERITGEFNAR
B , XERTERIERSE. [ETEEITH Python MASHIFAGRIREI L
B. )Python BRRXEER (RINF) KEX— M SEERESANER
ZEILECE oy SCHF.

(3) xhrl , FRGEE, EXFERELNXERER | RARZENRRE R
FA oy ., B—EER (R sys) , B RERER, B©IIXFLEET
Python FIERE. RERRHTAIE—MR KRR , EZ T Python iR
RIBEARTTAK , BAENIARZMA Python B8 | (sys HELER C BHK. )

(4) FEIZFTHY , 3E1LM sys.path 1BNIERKAZ , BROTLATE Python IR R FEIE I
MFHER , RAETUESAERE |, Python BATEIBNERIHITHER.
XAMERZE Python BT —EHAR, (£ 25 3 E HATTIREZHNT
append FIE T list Fik. )

2.4.2. (iR R ?

TE Python P—Y)#BEXT % , FEJLF—VIEBERBENFTE. FIENERNEE
—MHEH _doc_ Bl , ©ESREITERFFEAIBPE XK doc string ; sys F2ER
B % , BBE—ME path WEBHE ; 5.

HAVDATEEB RN , REMABEXR ? FARNRIBES ARRK IR
X MZ . KEBEP , CEWREMF MELA BREN L ; H—&
BE P, CEREMBNXIRIITLUTF M. 7 Python 1, BIGEMNEIN ;
AL ZR B RBUREEFIE RTX—<KNRBE S35, MEREH
BHRXFRETUAF AL T X—RHIRAHEE 5 F). EZ2YENR MR
LIRS | —UH T ARELTEREASBEREER (RTX—~
KBTS 4 5).

X—RAEET , IS ENFIEAALE— KR ERBE , URERE
BE| : 7 Python P HYEXIR. FHBEMNR. JIREMNR. RHEXR.
EERRMENSR , X—_/EARRSFE.

B AR

Python Reference Manual (http://www.python.org/doc/current/ref/) T4

2% T1E Python P AYIEXTZH SN
(http://www.python.org/doc/current/ref/objects.html) , EABFLEEPESR,
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+EHEA , EXEETEIX A [a) .
eff-bot (http://www.effbot.org/guides/) BEET Python X2
(http://www.effbot.org/guides/python-objects.htm).

2.5. 194 &

Python RBUZ B IR begin # end , IR TREA KA LEFILE RN TLIES.
H—HDRETE—NES (), BERBAFE4EHN.

Example 2.5. 4833 buil dConnectionString pRZX

def buildConnectionString(params):
"""Build a connection string from a dictionary of parameters.

Returns string."""
return ";".join(["%s=%s" % (k, v) for k, v in params.items()])

RIRZE T TIINEIREN 8. FArRM R ZTE « E¥. 1840,
for #&3F, while 183F , FF. FFA9EtRARIFLE , RUBEARRRNEGR.
FNMFERENES , KIESERET. IRERETEREEN , HEAE—
. EXMIFF , BEUED (BFF doc sting) B T 4 M=, A—EEE
E AN, RE—EHIOTUT. REEANS— TSI A EREIEZ S

Example 2.6, “if 184" /R T —A" if I8 480 fFI1F.

Example 2.6. if i8]

def fib(n): (1)
print 'n =", n (2)
ifn>1: (3)

return n * fib(n - 1)
else: (4)

print 'end of the line'
return 1

1) XE—NEA fib WEE , B—NESH n. ERHANTERIGERRZLEHN.

(2) 7E Python PO FEFMENTERTES , REMEF print BIT]. print 18/46]T]
iR A EERE | AfEF/fE. BEANE TR | n=af5% (K
IMEET—EEY). EETTLIRE—ESY , LREMESKEF. FEE
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BB EIR—1T , AR (ESHAFTENERK). LA 5 KA fio
B, it n = 5"

(3) ifIBAA—R AR, R if RxNITER true , BIREFNEHRSH
PUAT , BRHN else BT,

(4) 4R if FD else BROJLABLBHZEIT , RETNIEBRIELES. XA else RPFH
WATAREE. MFATREREREHCERIEE , REEHMIT T.

AT — B HEIALNS Fortran HIBRAKIALLY 6 , BUTFH
XTI | HETHABEIENFL. — N EBNFRBRZFEL Python
BFELASERS  ENEAE—HESNERTAE—HRAMS. S5
B EITAIBR AL Python RIBEHGE.

Note: Python vs. Java: {BGIFIEGRSE
Python EFIEEI T3R5 ENEE , B SFZEHRAEURIGER. C++ F1 Java fEF
SERFENED , LFESEKABIRELER.

B—# R

Python Reference Manual (http://www.python.org/doc/current/ref/) 18

TARX 4R, FEIER T ST SENERHER
(http://www.python.org/doc/current/ref/indentation.html).
Python Style Guide (http://www.python.org/doc/essays/styleguide.html)

W T RFHLEHNAS.

2.6. AR B

FTEH] Python BRBREBEN R , HEF/ILNERNENE. BOTLERXLRENE
FEHIMEEER B HER. TEE—MER if _name_ HJIXTT.

if _name__=="__main__":

ERSEFIFHRAZE , BIANEEZENMRER. 8%, f REATHEEAE
EEEER. KR, t BAUESER , RiREFHREANE,

Note: Python vs. C: Lt R{E
5 C—# , Python {17 == ftLEK , £ = IR(E. 5 C ~—%8E , Python R
XEFITHBRE , FIUASH BB ERITHLRAE MBI E N F .
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BBAMAT A MFER if 1BEE— MRV ? FRHEX R |, HFEMENE
BREBE—IHNEBYE _name_. —MERK __name_ EBRRTE W[
FRER. 205K import B |, BRA __name_ MIMEE T ARBRNML , RiFEgiE
RE Y BE. B2EMITUE— MREREF—FERIZTRE | 75X
MHEOLT _name_ KEHE—MEAINGEE , _main_.

>>> import odbchelper
>>> odbchelper.__name__
'odbchelper’

RETHEE—R , ST UERRRITHAEORREOT—DNIEES | #
HAP XA it 186, BEEBSTERR , _name_ BIER _main__, FrAN
HEMBIT. BESAER , _name_ NEBREFINARE T, FAAMAEMSH
28, XEFESEEFNERERE— M AEFZIARMNBRESZT.

Tip: Mac 0S FH if __name__
TE MacPython £ , EE—NMBIMIZE R KL if _name_ TITHRK. _/EE
O6LANRE=FA , BEEHRKNBHSE |, #1A Run as __main__ #Hi%EF.

B R

Python Reference Manual (http://www.python.org/doc/current/ref/) 3418
TSR (http://www.python.org/doc/current/ref/import.html) B JiE 2
4R35,
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Chapter 3. PUES #EIHY

iJ:%Zﬁ]FHmJ LESIE)SREIB— TR 85E— Python #2f7. {BET , SoinE A
KRE , BABRFE THE—T dictionary (F4). tuple (JTA) 0 list (FIFR)(B ,
—‘ﬂaE{l%ﬂE 1), BIREBE— Perl hacker , 244RTTAMFF dictionary #1 list , {B
%ﬁ%ﬁmﬁgﬁlﬁx tuple,

3.1. Dictionary 8

Dictionary /& Python KINEHIEXRA Y — , BEN THAIEZE—X—HXEA.

Note: Python vs. Perl: Dictionary

Python @] dictionary Bt Perl T hash (BB 24E). 7£ Perl B |, TFHERH
BHRZEDEL % FFFLE ; 7 Python tf , AR TTLUEEERAE , 7H Python
ERTBSITR FTHEERE,

Note: Python vs. Java: Dictionary

Python tPE] dictionary 1 Java P Hashtable 23431,

Note: Python vs. Visual Basic: Dictionary

Python tPE] dictionary 1 Visual Basic B0 Scripting.Dictionary X2 858451,
3.1.1. Dictionary BIENX

Example 3.1. @ Dictionary

>>>d = {"server":"mpilgrim", "database":"master"} (1)
>>> d

{'server': 'mpilgrim', 'database': 'master'}

>>> d["server"] (2)
"'mpilgrim’

>>> d["database"] (3)
'master’

>>> d["mpilgrim"] (4)

Traceback (innermost last):
File "<interactive input>", line 1, in ?
KeyError: mpilgrim

(1) EERIIBBETH dictionary , BABTANTE , MEBMATE . A
TLREDE— keyvalue XF ; BNTTRE S ARG SFEILE.
(2) 'server B— key , EAIRBKIE @ d"server' 35 |FAHY , A
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'mpilgrim’,
(3) 'database’ B— key , BETRBRMEZE1D dl"database"] K5 |FAH , A
'master’,

(4) FBOTLAET key K5 |FH(E , ERNEEETEIRE key. BT d"server] ]
B4 ‘mpilgim' , TIEA d"mpilgrim”] &5 | X—N3E  BA ‘mpilgrim’ g —
™ key.

3.1.2. Dictionary H9X

Example 3.2. &8¢ Dictionary

>>> d
{'server': 'mpilgrim', 'database’': 'master'}
>>> d["database"] = "pubs" (1)

>>>

{"'server': 'mpilgrim', 'database’: 'pubs'}

>>> d["uid"] = "sa" (2)

>>> d

{'server': 'mpilgrim', 'uid': 'sa', 'database': 'pubs'}

(1) E— dictionary PREEEERH key, H—NFEN key RELEER
BHE.

(2) FEARTRHMEREBTTLANIA ST key-value XF. XHBEREERIFENEE—
K. (B0, EUBERRSBEHRMA. RRF—KKMBER—
dictionary , {BE[B&ERH key HRIRBENBEFHITHRE, EUTEELAA
MATHE , X LLRE—RN—KHERTRE—ME. )

IFEEHBIITCR (key A4 'uid' , value 4 'sa') HIEDIE. LBRLE , HHE—M)
FPHRTRELZRWEFAIE—HTTE. WEENEFLENTFRFERE
—HIIE.

Note: Dictionary BICFH

Dictionary J& B TTRIUFHREES. TR WFEL T RAEHN , ©REF
BHEEHS. XE—ANEZENFE , CEEEEEL—MEEN , TJEH
BIBF (R key BRIFERIAFF) FFEX dictionary JTTRMIBHMERIRPLAR. B—LL
PXLERM L , BN LRERBNMNE dictionary 2,

E A dictionary B , REEAIIE : dictionary B key A/NE SR,

Example 3.3. Dictionary i key BA/NE&RK
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>>>d = {}

>>> d["key"] = "value"

>>> d["key"] = "other value" (1)
>>> d

{'key': 'other value'}

>>> d["Key"] = "third value" (2)
>>>

{'"Key': 'third value', 'key': 'other value'}

(1) A—ATEFFER dictionary key BE , ¥ LBERHRE.

(2) IRSA—NEAFER dictionary key BE , AAFE Python FEXIIK
NEH, WL key' 5 'key BARIN. EFLAXHFIURAE dictionary B
BEE—HTH keyvalue X, BAF L XIRMIT , (BT Python IREZST
2 NEil: 8

Example 3.4. 7E dictionary iR FA%EEIER!

>>>

{'server': 'mpilgrim', 'uid": 'sa’, 'database’: 'pubs'}

>>> d["retrycount"] = 3 (1)

>>> d

{'server': 'mpilgrim', 'uid": 'sa', 'database': 'master’, 'retrycount': 3}

>>> d[42] = "douglas" (2)

>>>

{'server': 'mpilgrim', 'uid": 'sa’, 'database': 'master’,

42: 'douglas’, 'retrycount": 3}

(1) Dictionary R R AT HFAEF/FE. Dictionary KIET] AZEZHIFAE |
BfEFRE. B X%, EEHTEH dictionary, FEEA dictionary £ ,
dictionary K{EH N BELIERE—HIEXRE | TTLURIEHRE R AFIILE.

(2) Dictionary i key EFHgZ | , (EEEAITLRFME. BRI/ HEE
KR (FERSREX—R), HITLATE—1 dictionary g RFIILAD key
BHIEZEEY,

3.1.3. M dictionary FofRTHR

Example 3.5. M dictionary RITTR

>>>

{'server': 'mpilgrim', 'uid': 'sa’', 'database’': 'master’,
42: 'douglas’, 'retrycount': 3}

>>> del d[42] (1)

>>> d
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{'server': 'mpilgrim', 'uid": 'sa’, 'database': 'master’, 'retrycount': 3}
>>> d.clear() (2)

>>>

8

(1) del SEAFEER key N— dictionary PHHIBRMIKITE.

(2) clear A— dictionary FIERFABETTR. EEREWKIESEERT—NK
BITEHK dictionary.

B AR

How to Think Like a Computer Scientist
(http://www.ibiblio.org/obp/thinkCSpy/) ##& T~ dictionary F0Z0a1%
dictionary f=RFAM B FE FE
(http://www.ibiblio.org/obp/thinkCSpy/chapl0.htm).

Python Knowledge Base (http://www.fagts.com/knowledge-
base/index.phtml/fid/199/) B¥FZE R dictionary KRBT
(http://www.fagts.com/knowledge-base/index.phtml/fid/541).

Python Cookbook
(http://www.activestate.com/ASPN/Python/Cookbook/) ¥ T a04al @1t
key X dictionary BI{EBFTHER
(http://www.activestate.com/ASPN/Python/Cookbook/Recipe/52306),
Python Library Reference (http://www.python.org/doc/current/lib/) &k
TEAEH dictionary ik
(http://www.python.org/doc/current/lib/typesmapping.html).

3.2. List /MR

List & Python PERAZIMENEIERRE. WREXT list (NERNERMETE
Visual Basic JPE%4H K Powerbuilder FPHEIEFAE , ARARTTEAEHFS
Python B list 0E,

Note: Python vs. Perl: list

Python ] list Z0[F Perl FE%HE. 7£ Perl b, AXRRAEHAEANZEEZ @
FAG ; 7 Python o, ZABTTLUEEERE , 3B Python ERERICR TH
AR,

Note: Python vs. Java: list

Python SR list R Java PR (R OT AR EE-I X EEIERE | (B Python BRI
list 5Ll Java HEIEEH BKR). — DNEHFHIZEELE ArayList 2K, ETTRARFAER
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X%, FETLTEENF TR ST E.
3.2.1. List WENX

Example 3.6. X List

>>> |i = [llall, llbll’ llmpilgrim"’ llley llexamplell] (1)
>>> |j

['a", 'b', 'mpilgrim', 'z', 'example']

>>> 1i[0] (2)
.

>>> |i[4] (3)
'example’

(1) EERNEXT—NE 5 NTTHEMN list. FERENRFEVILEHNIUF.
AEBAR. List 2— NAFFESEEERNBEFTENES.
(2) List IJRMEALL O THRALAHEEE., HO—NES list WE—NTREZE

li[0].
(3) XMEE 5NITR list WERE—NITERRE 141, BAFIREZMN 0 FF4.

Example 3.7. faf§ list &3]

>>> |j

['a', 'b', 'mpilgrim', 'z', 'example’]

>>> |i[-1] (1)

'example’

>>> |i[-3] (2)

"'mpilgrim’

(1) ARSI list WERABEBNTERFBRITE. ET—NEETH list &
B—ITRER N,

(2) WRTFEERS MELBEWIIR , TTLUXREIRAE ¢ titn) == lillen(i) - n]. PTLATEIX

N list B |, 1i[-3] == li[5 - 3] == li[2].

Example 3.8. list BI4H (slice)

>>> |

['a', 'b', 'mpilgrim', 'z', 'example']
>>> |i[1:3] (1)

['b', 'mpilgrim']

>>> |i[1-1](2)

['b', 'mpilgrim', 'z']

>>> |i[0:3] (3)

['a', 'b', 'mpilgrim']
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1) FBOTLLEETEE 2 MRS |15E] list F& |, WfE— “slice”. BREEZE—
AN list , BEET list PIRIAFME— slice F5| (XEBA 1) FFib |
HEERAEFEE A slice B | GXEB X i3) WABITER.

(2) BR—NEKFA slice B | R , slice WITLATE. WRXFEHFE ,
EOTLAXHEIEME - WNEEEBIFEIZL list , 35— slice B35 [faE T BB ENSE
—ANIEER B slice R IHEE THE—NMERNMEENTR. BEKENAN
EHENEFNITE.

(3) List )\ O FF24 , BRLA ii0:31 1R @ list B9HT 3 NITEK , M iijo) FFas , EEHE
EFE i3]

Example 3.9. Slice HE

>>> i

['a', 'b", 'mpilgrim', 'z', 'example']

>>> [i[:3] (1)

['a', 'b', 'mpilgrim']

>>> 1i[3:] (2) (3)

['z', 'example']

>>> li[:] (4)

['a', 'b", 'mpilgrim', 'z', 'example']

(1) WRZEMSHFERS A 0, HOTLAKHEEE , BRI\ 0. BALA i3] [E]
Example 3.8, “list B4 1 (slice)” B 1i[0:3] 2—FEK.

(2) FEIREH , WRAMS FERS = list WKE , TTRISEHA. iz F
li(3:5] TR , AAXA list H 5 PMITEK.

() HFEXEMMIRE. FEXMLE 5 NITHRM list &P, i3] R ERT 3 Nt
%, mMiE1REG 2 NTR. EFRLE , ikn) B&RERT n NITE |, M lin:)
FREIFTHITR , IF list BEK.

(4) WMREMDMDHERS LA , B list KAETTR. BE2SFRIBK
27 i W list RE , B2 list, 16FABES | —BERNETITR. il
THER— list T2FEIK—MEE.

3.2.2. [0 list TR

Example 3.10. [§ list P#HITR

>>> |
['a', 'b', 'mpilgrim', 'z', 'example']
>>> |i.append("new") (1)
>>> |j

['a', 'b', 'mpilgrim', 'z', 'example’, 'new']
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>>> li.insert(2, "new") (2)

>>> |j

['a', 'b", 'new', 'mpilgrim', 'z', 'example’, 'new']

>>> |i.extend(["two", "elements"]) (3)

>>> |j

['a', 'b", 'new’, 'mpilgrim', 'z', 'example’, 'new’, 'two', 'elements’]

(1) append [5] list REIBN RN ITTE.

(2) insert ¥EANTTRIBAZ list P, HESHEBAKKERS|. FEE , list
PHRITTENKIE— , EBR MM MITTRRES new XAME , 1121 F0
li[6],

(3) extend AISKIERE list. BIXFBANEFEAZNSHKEA extend , EFH—
list SEHATREA. FEABIP , XA list ERANITER.

Example 3.11. extend (J"&) 5 append (IENN) KZ=FI

>>> || = [|a|' lbl, |C|]

>>> |j

['a', 'b", 'c', 'd', 'e', 'f']

>>> len(li) (2)

6

>>> |i[-1]

i

>>>li=['a", 'b', 'c']

>>> li.append(['d’, 'e', 'F']) (3)

>>> |j

['a', 'b', 'c', ['d", 'e", 'f']]

>>> len(li) (4)

4

>>> |i[-1]

['d', 'e’, 'f']

(1) Lists BB NITiE extend F0 append BFLFZEAL , {BSLhRr EFELANE. extend
BX— IS, INSHER— list, HFEFEXA list PRENTRR
HNEUE list .

(2) 7EXE list PF 3/NJTK (o', v o), HFEAFEASZ—NE 3 TR
(o, e 0 F) W list ¥ EZ , ALFTH list 158 6 N ITR.

(3) H—HME , append HER— NS , XINMNSHOTUAREAEIEERE , HAE
BHBANE list EES. EXEFEA—N3F 3 NTERN list A
append 5 X,
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(4) BERAEE 3NTEN list WEEE 4 NTR. ATAR 4 NTTRE?
ANINLEN B E— N ITTRAZFE list, List T A SR %R |
MEFEME list. XBFEEAERNER , S0F 2. URERERER
extend , THAEAE ] append.

3.2.3. 7 list P F

Example 3.12. #%& list

>>> |
['a’, 'b', 'new', 'mpilgrim', 'z', 'example’, 'new’, 'two’, 'elements']
>>> |i.index("example") (1)

5
>>> li.index("new") (2)
2
>>> |i.index("c") (3)

Traceback (innermost last):

File "<interactive input>", line 1, in ?
ValueError: list.index(x): X not in list
>>>"¢c"in i (4)

False

(1) index 7E list PEF—MERBEREIFHEE RS |(E.

(2) index 7E list PEFR—MEN A LI, XE mew' 7E list PEHILTHIX ,
1E lif2) #0 1ife] , 1B index RIBEIE—NES] , 2.

(3) BNRZE list PIRFIKENE , Python K5 | X— 1" RE. X—RIKEIHNE
SEALNE , KBMBESSREFENTTRES . REXTAIETTEES AT
X, BEMARHEE , BACRAENEFSB TR B mMARR |
T e R EATTR RS M5 R AR R.

(4) BEME—MEZREE list A, F/A in. WREFE, TIRE Tree , BRLR
7'\7 False ,

Note: {ii§ Python B True ?

TE 2.2.1 JRASZHT , Python BB BN /REIERE. AT IR MR |

Python ZEFG/RINE (40 it 188)) PR FAIERA , BIE TR :

0 A false; KEIBRIEEA true.

T (") A false; REIBEFREEA true,

2= list (1)) 7 false; LB FAA list &4 true.

Z= tuple () A false; HEFH tuple B4 true.

Z= dictionary ({}) A4 false; EEAH dictionary B4 true,
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XLEEANNWBAREAT Python 2.2.1 REFEMRA , EIEERNITLMERELE
MA/RE , ERERKEN True TKE A Faise. HEFEF—NFHREKRKEHN ; X
LAHAEFE Python PHE EARA—HEHEA/NEHRH,

3.2.4. M list EfRTTE

Example 3.13. M list PR TE

>>> |j

['a', 'b', 'new', 'mpilgrim', 'z', 'example’, 'new’, 'two', 'elements’]

>>> li.remove("z") (1)

>>> |j

['a', 'b", 'new', 'mpilgrim', 'example’, 'new’, 'two', 'elements’]

>>> li.remove("new") (2)

>>> |j

['a", 'b', 'mpilgrim', 'example’, 'new’, 'two', 'elements’']

>>> li.remove("c") (3)

Traceback (innermost last):

File "<interactive input>", line 1, in ?

ValueError: list.remove(x): x not in list

>>> li.pop() (4)

'elements’

>>> |j

['a', 'b", 'mpilgrim', 'example’, 'new', 'two']

(1) remove M list PRHBER—MERE R L.

(2) remove (XX PB—MEREREI. FEXE |, new £ list PHILTWIX ,
1B 1i.remove("new") RHHER T new' BB HER.

(3) RORTE list PIRBIKENE , Python &3 | X—1FH R index FTIE,

(4) pop B—NEBHAKRA. CLBEIEE : MR list WRE—TR 245
BEMBRTENE. FEE , X5 i A B , GEEE—MEERRE
list 8. HAET li.remove(valve) , JEB AL list (B FHR[ENE.

3.2.5. B/ list H1=EAF

Example 3.14. List :ZEfF

>>> i =['a", 'b', 'mpilgrim']

>>> |i = li + ['example’, 'new'] (1)
>>> |j

['a', 'b', 'mpilgrim', 'example’, 'new']
>>> |i +=["two'] (2)

>>> |j

['a", 'b', 'mpilgrim', 'example’, 'new’, 'two']
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>>> li=[1,2] * 3 (3)

>>> |j

[1,2,1,2,1,2]

(1) Lists HOTPARR + 1IZBERERELLK. list= list+ otherlist FX4TF
listextend(otheriist), 1B + EEFIE—NE (EZEE) W list fEAERE , T
extend RABHAFFER list. HBLEW , XFT KR list Kk, , extend HIPUATIE
EER—L,

(2) Python XHF += ZEFRF. li +=['two'] F[ETF li.extend(['two')). += IZE 0] BT
list, FREMNELY , HFEEHITLBERATHArEEXHED (FExX
TERHRNBTSH £ 5 ),

(3) * BEBEMILUEA—NERS[ERT list. li=11,21*3FE@T li=11,21+[1,
2]+ (1, 2], BPRE= list =R —1.

B—# R

How to Think Like a Computer Scientist
(http://www.ibiblio.org/obp/thinkCSpy/) #iA T list , FHEHE LA T 0
A48 list VEA7 RS HUZ
(http://www.ibiblio.org/obp/thinkCSpy/chap08.htm).

Python Tutorial (http://www.python.org/doc/current/tut/tut.ntml) B/~ J
ROaTHE list YEAHERRFIBASE B
(http://www.python.org/doc/current/tut/node7.htmI#SECTIONOO71100
00000000000000),

Python Knowledge Base (http://www.fagts.com/knowledge-
base/index.phtml/fid/199/) EI& TH X list B I, ja) %
(http://www.fagts.com/knowledge-base/index.phtmi/fid/534)3 H B4
ZAF A list RRPUCE (http://www.fagts.com/knowledge-
base/index.phtml/fid/540).

Python Library Reference (http://www.python.org/doc/current/lib/) B%s
TRIEK list 7k (http://www.python.org/doc/current/lib /typesseq-
mutable.html),

3.3. Tuple I"H

Tuple ZARTJAEH list, —BBEET— tuple , AANBELMET N A .

Example 3.15. X tuple
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>>> t = (llall, |lbll, Ilmpilgrim"' llZl|’ llexamplell) (1)
>>>t

(a', 'b', 'mpilgrim', 'z', 'example’)

>>> 0] (2)

.

>>> {[-1] (3)

'example’

>>> 1[1:3] (4)
("b', 'mpilgrim")

(1) EX tuple SN list WHHAERE , EBNTREZA/NESEEN , M
~EFES.

(2) Tuple KITTRS list —#FiRE HIRFHITHEF. Tuples RS |5 list —
BEM O FFEE , FTRA—NES tuple IEE—NITRER Ol

(3) TAHEAS |5 list —FEM tuple B EEBFLEITEL.

(4) 5list —85 F (slice) ATLMER. FEHAE1 list B , £EBF—)
B list ; H5F— tuple B , £1FE—1 T tuple,

Example 3.16. Tuple ®EF &

>>>t
("a', 'b", 'mpilgrim', 'z', 'example")
>>> t.append("new") (1)
Traceback (innermost last):
File "<interactive input>", line 1, in ?
AttributeError: 'tuple' object has no attribute 'append'
>>> t.remove("z") (2)
Traceback (innermost last):
File "<interactive input>", line 1, in ?
AttributeError: 'tuple' object has no attribute 'remove’
>>> t.index("example") (3)
Traceback (innermost last):
File "<interactive input>", line 1, in ?
AttributeError: 'tuple' object has no attribute 'index’
>>>"z"int (4)
True
(1) #AEelm) tuple IEANTTER. Tuple IR append B extend k.
(2) A tuple BIBRITE. Tuple I&HE remove BX pop JTiE.
(3) BEABEAE tuple PEIXITR. Tuple IXH index ik,

(4) A, HOTLMER in REF—NTTRESHFET tuple P,

IBLER tuple BATFALLYE ?
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Tuple bt list BERER. WIREBEXT—MENFTES , HEHE—E
ARSI REHERE  EER tuple /& list.

MR AFTEBHRNEIEHIT ‘ERT , TJUAERBERL. £H
tuple MAAE list WRIPE—NME M assert 18] , BAX—EIFEEF
E. NRWIERZXEE , NFEENIT tuple El list K5EHR (FERE
A— MR E).

WIB15FKST dictionary keys TTLARFRFE , BHUHD “He JLipZEA1G 2
Tuples FEXLIAIZ —, Tuples TJLATE dictionary AR key , {B
i list 7. SCbrLE , FIFEELLXERZ. Dictionary key WAEANT] AL
. Tuple ZNEEARTTHAN , (ERUWREF—A list 1 tuple , FEFLIA
AZTIAEMRT , Ak dictionary key iZAREMN. RBEFHFE. BH
E X dictionary 22K tuple AT AFR{E dictionary key.

Tuples TTLARERFEEAMNT , HKNSRIREFZ.

Note: Tuple &l list FZE tuple

Tuple TJLAREHRAY, list , RZIFR. PREHK tuple ERETEW— list , FaR[E—
MNEEMEITTREREN tuple, T list BHFEEW— tuple :1RE— list, MR LE
EF , tuple IRE— list , T list fRIG— tuple.

H—H %

How to Think Like a Computer Scientist
(http://www.ibiblio.org/obp/thinkCSpy/) ##& T tuple FH B fB/R T 201
1EEE tuple (http://www.ibiblio.org/obp/thinkCSpy/chap10.htm).

Python Knowledge Base (http://www.fagts.com/knowledge-
base/index.phtml/fid/199/) &/ T 20Xt — tuple HEFF
(http://www.fagts.com/knowledge-
base/view.phtml/aid/4553/fid/587).

Python Tutorial (http://www.python.org/doc/current/tut/tut.ntml) B/~ 1
WEX—PMREE—NITEN tuple
(http://www.python.org/doc/current/tut/node7.htmI#SECTIONOO73000
00000000000000),

3.4. TR U

WERTE THE Tk dictionary, tuple, 0 list BMAHREIR (B , FRHE
K1), WEHAEIZ) 5 2 Z= EIFFER odbehelper.py,
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Python SAZHMHE BT —HERMXENLAXEZ S , ERECEAFHE
MAZEFL. TEEIJEAWESE  SBLERTENBIET.

Example 3.17. X myParams A

if _name__=="__main__":
myParams = {"server":"mpilgrim", \
"database":"master", \
"uid":"sa", \
"pwd":"secret" \

}
BEERAEHE. i BaER , FEREH R
HX , ZENREZ—FEIR TSTHHS , ARRILE () EALTH.

Note: PEE{THS

WM—KBDRETR (V) HEIRESTE , FBENTITALME@ IR | 1t
B Python 18 % B A 4B AL NITT S8R . A0SR Python IDE EHEANT /4L
TR TEE , BRAXIETURERELE | BRIEEERFIHNERTXALR.

FEAEHIE , T/ NES , FIRESEAES PHRFREN FEX—A dictionary) T]
LIRSKEARRETHR (V) NBIRET. EEEARVLFHNER , HLERE
REATR , EABRUNAXHELAGLERES S , EBIZNEEA.

B= , BMNRFIAIZEE myParams , BRIZATH T —ME. XaG 2
VBScript YRR E option explicit I —EE, SEEME , 5 VBScript ANEF ,
Python RAVFES |A— 1N AR BERENETE , EXERSS 15— 1 FE.

3.4.1. &5 [H
Example 3.18. 5|k BEXNZTER

>>> X
Traceback (innermost last):

File "<interactive input>", line 1, in ?
NamekError: There is no variable named 'x'
>>>x=1
>>> X

1
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BEB—XERAMRS Python |

3.4.2. — XK ZH

Python FREVER “BE” W—MRIEE EBEAFIIk—REZS N TEME.
Example 3.19. —Ki& 2/&

>>>v={('a",'b’, 'e")

>>>(x,y,2)=v (1)

>>> X

g

>>> y

b

>>>7

e

(1) v 1=JTEMN tuple , 7H x v, 2 8—"=ZFEMN tuple. H— tuple
BELZ— tuple , SRIFH v KENMEWRELESNTE.

ii’ﬁ’ﬁﬁ‘}%ﬁﬁgﬁ%ﬁ HRAEFERER—TUENERSZS R, 7 C1E
5P, TTLMER enum 3B %IilJHj&/l\T%‘Eﬁﬁﬁ?XT BIME , HERES
K BRI — I AL AREHFHIEDL. T7E Python &, ITLMERPRER] range
m%ﬁﬂzﬂf{;ﬁ'ﬁﬁﬁﬂ‘]ﬁﬁiﬂﬁ%ﬁﬂ THE.

Example 3.20. E4{EH B{E

>>> range(7) (1)

[0,1,2,3,4,5,6]

>>> (MONDAY, TUESDAY, WEDNESDAY, THURSDAY, FRIDAY, SATURDAY, SUNDAY) = range(7)
(2)

>>> MONDAY (3)

0

>>> TUESDAY

1

>>> SUNDAY

6

(1) HEH range REUREI—NTTR AN list. XN RN EHAREXZE
BEW—ERRE , AERE—MIRGEM 0 FFREH list , BREE , B
FEREELRE. WREEE , GOILMEARTEHSECREE—ME0
AIPIREEFITE 1+ K. HOTLMER print range.__doc__ KT #E 5 M40

. )

T

- 40 -



Dive Into Python http://diveintopython.org/

(2) MONDAY, TUESDAY, WEDNESDAY, THURSDAY. FRIDAY, SATURDAY 0 SUNDAY &
KINEXHWEE. (XMIFFE calendar 14, ©E2—MEEERITENH
[RB/MEER | 1R UNIX B cal 839, XA calendar FRHLE X T—E/ P EX
MEHFERR. )

(3) MEENFEEWE TECHIE : MOoNDAY BI{E 0, TUESDAY BI{EN 1,
£E,

U UERZSAERER RS MENERH , RERE— MO 2HAE
B9 tuple BIT], EAZTTLAREERA— tuple , B ERLMII KW ZE.
VFZPRHER) Python FEERIXFEMRES , F1FF os ARER |, FATHTE 556 T TR,

H—HRiE

Python Reference Manual (http://www.python.org/doc/current/ref/) &7~
THARMERT] LAZBS ST
(http://www.python.org/doc/current/ref/implicit-joining.html) 0414 B fi&
REEFRLEITHR (http://www.python.org/doc/current/ref/explicit-
joining.html) 451+,

How to Think Like a Computer Scientist
(http://www.ibiblio.org/obp/thinkCSpy/) & 7~ J A0 {E FIZ B IR
THEANEENE

(http://www.ibiblio.org/obp/thinkCSpy/chap09.htm).

3.5. AN, PR

Python XTSI\ FATBHEL . REXHTESAZAET RRNRER
EREFNAEZE —MEBAZI— M EFFERAFT v KFFFED,

Note: Python vs. C: X4\, P4
£ Python B, FRFEERAMERS C &P sprintf RE—HFENBIE.

Example 3.21. &R N1k

>>> k = "uid"

>>> v ="s3"

>>> "%s=%s" % (k, v) (1)
'uid=sa'

1) BEMRERWEA—DFFHR. F— %s SRR « BETE ; B2 %s
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v WETR. FREPNAEETCEN (EXMITFP  2FF) REF
FTENEL.

R (0 v 2 tuple, FEULI BAIIMEERABEA,

BORe—EER , T XAZ LRI RA THEENFFEER. G8
KA , INIFRFERIARREE. EEEMUNEREANL. EHE
SRR,

Example 3.22. &F B\ SRR B iEEM LR

>>> uid = "sa"
>>> pwd = "secret"”
>>> print pwd + " is not a good password for " + uid (1)
secret is not a good password for sa
>>> print "%s is not a good password for %s" % (pwd, uid) (2)
secret is not a good password for sa
>>> userCount = 6
>>> print "Users connected: %d" % (userCount, ) (3) (4)
Users connected: 6
>>> print "Users connected: " + userCount (5)
Traceback (innermost last):

File "<interactive input>", line 1, in ?
TypeError: cannot concatenate 'str' and 'int' objects

+ TR RAERT.

(2) EXMIRFIFD , PREEANLI S EE—FNGE

(3) (userCount,) #— NREE—NITEN tuple. W , BEF—KTR, B2
FEREMERME | ERiEHEE— tuple , MAZHM. XbrL,
HEN— list, tuple B dictionary B , &ROJARRERG—NTRGEE
BE—MNES , BRYEXN—PMNREE—NITTEHN tuple FhESZAIH.
WREEEIES |, Python REANIE (userCount) REZ—MNRBE—NITTRK
tuple YA E userCount BI(H.

(4) FREBRMAE DR ws BHEAK %d BITTREIBERRL.

6B) KB ERFER— N EFEFEEESS | E— 1 RF. SFFEBRML
RE , FREEERBEEREENE— MIEF R R I EER.

0[E) printf 7 C FEIVER , Python FNFREEEANE—IEILET]. ©HF
B H%E , ARSI THER S IERT] BT RE A EE.

Example 3.23. {EHK 1L
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>>> print "Today's stock price: %f" % 50.4625 (1)

50.462500

>>> print "Today's stock price: %.2f" % 50.4625 (2)
50.46

>>> print "Change since yesterday: %+.2f" % 1.5 (3)
+1.50

(1) %f AEFFET Y — N AFNFE QR , RIEEIEEETTED 6 {7/,

(2) EREE2WEEBIERN % R FHETUE RITED 2 (/N

() BEETLIRESERSMHBIESR. & + BEFRTEREZHER—
EESBHS, ER 2HEBCEFDIRECRERONVE , BTRITE 24
NS

H—HRE

Python Library Reference (http://www.python.org/doc/current/lib/) B%5
TIhEFR BB ERNER

(http://www.python.org/doc/current/lib/typesseq-strings.html).
Effective AWK Programming (http://www-gnats.gnu.org:8080/cgi-

bin/info2www?(gawk)Top) W18 T FiE KAE AT (http://www-
gnats.gnu.org:8080 /cgi-bin/info2www?(gawk)Control+Letters ) Fl & &=

et |, WFEETE , R 0EFT (http://www-
gnats.gnu.org:8080/cgi-bin/info2www?(gawk)Format+Modifiers).

3.6. BRE list

Python B3 K4FHEZ —RHXT list KIRHT , ERRMt—/ ZENITE , TTLLE
XY list PRBNTRIAB—ERE , AT list BREFAHZ—A list.

Example 3.24. List BN A

>>>1i=[1,9, 8, 4]

>>> [elem*2 for elem in li] (1)
[2, 18, 16, 8]

>>> |j (2)

[1,9, 8, 4]

>>> |i = [elem*2 for elem in [i] (3)
>>> |j

[2, 18, 16, 8]

(1) ATETERE , LEONEMESE. | F—MEEBRSK list. Python
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EFER | PRENTTR. SN TTRIWITU FRE - ahEiEEE
THLEATE elem , 2AJT Python N FAEREN elem*2 HITIHE |, R ITEL
1BAIEIEREI/ list 0.

TEFER , X list KBTS RLEH list.

B list NBITE R ELNERENTEER2N. FRELFESE
SIEMBAET T REIENERLE. Python 2TERFREEEEH list , 245 list
KR STAR BT , Python S RMABTE.

© ®

UBRNTELT KRB BRI T & 2 = B buildConnectionString X list IFRAT

["%s=%s" % (k, v) for Kk, v in params.items()]

Bt , FEREWRE AT dictionary params f] items gRE. X ERHHR E—N
dictionary PEABERIEH tuple B list.

Example 3.25. keys, values Fl items pRZX

>>> params = {"server":"mpilgrim", "database":"master", "uid":"sa", "pwd":"secret"}

>>> params.keys() (1)

['server', 'uid', 'database’, 'pwd']

>>> params.values() (2)

['mpilgrim’, 'sa’, 'master’, 'secret']

>>> params.items() (3)

[('server', 'mpilgrim'), ('uid', 'sa'), (‘'database’, 'master’), ('pwd’, 'secret')]

(1) Dictionary B keys FHEIREI— M B TEREK list. XA list 1Rk
dictionary SE X BIBUFHIt (1T4E , JGRE dictionary FETTFFH) , EE=

—/ list,

(2) values FIEIREI—MEETEEM list. BE) keys JTEREI list HiH IR
ME , FTLAXTTFFAEK n , params.values()[n] == params[params.keys()[n]] .

(3) items FHEIREI—EEA (key, value) AR H tuple B list, XA list F3E
dictionary 1 ETH 5.

J

MAELEFAIFE —F buildConnectionstring  T444+4. BEW—

list , params.items() , MBI XN TTRN FAFR BB LRI A— D
list, XN list 5 params.items() ——XTLY : ¥ list PRI NITTRERZ
dictionary params B i—ME-E X1 AR B B R 5.

Example 3.26. buildConn ectionString JE list BT
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>>> params = {"server":"mpilgrim", "database":"master", "uid":"sa", "pwd":"secret"}
>>> params.items()

[('server', 'mpilgrim'), ('uid', 'sa'), ('database’, 'master’), ('pwd’, 'secret')]

>>> [k for k, v in params.items()] (1)

['server', 'uid', 'database’, 'pwd']

>>> [v for k, v in params.items()] (2)

['mpilgrim', 'sa', 'master’, 'secret']

>>> ["%s=%s" % (k, v) for k, v in params.items()] (3)

['server=mpilgrim', 'uid=sa’', 'database=master’, 'pwd=secret']

Q) EFERNEEFERAPTNEEST list params.items() FHATET. XEEZEE
BENS—F L. params.items() BISE—NITRZ (‘server', 'mpilgrim’) , BT
£ list FRITRISE— VGRS |, kKA server' , v ¥A 'mpilgrim'. FEABITP |
N2 TIRE list v E , MRAEBT « BE , FILAXA list TR
JG5TF params.keys().

(2) XBEHENBEEEBRNEF , B2ZB T « E , FILAXA list BITREE
F params.values().

(3) A—L&mEN ZRERRMHIERMIFE&HEX | HMNMEE—
BFE T dictionary PEANTTERE key-value ST list, XANE EEBHSBRE
FHHEIHER , FTHHHRERXA list PRTTREERER —INF/FE5B
T.

B R

«  Python Tutorial (http://www.python.org/doc/current/tut/tut.html) 38T
AT IERRS list : FARNEK map KL
(http://www.python.org/doc/current/tut/node7.htmI#SECTIONOO71300
00000000000000),

«  Python Tutorial (http://www.python.org/doc/current/tut/tut.ntml) B/~ 1
AT ERE list B9 list EATARAT
(http://www.python.org/doc/current/tut/node7.htmI#SECTIONOO71400
00000000000000),

3.7. & list 5498 2fFE

AT —NEA key=value B key-value X list , FEEABMK T8RN ENEFF
B, ATEIEASERFEN list EERBENEFSE , TLERFFETZR
B join FIE.
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THEE—NFE buildConnectionString ERIEIIERE list BT :

return ";".join(["%s=%s" % (k, v) for k, v in params.items()])

ERINBEZ I E—NEBNHT. K—EEERTRHENS , FREBEXT
2, BNAEHEMNZNIES. BHFAARNEREHFEFEE ZXE.
BREAX , (FAE—TXMIF , ERSFIFRFSE  AEME— R,
EERAETH join FIE.

B2, XEH join FIEH list PFRTRIERRENFNS , EPTERA—9
SEF. 2R{EABE—INE  EEEMEZENFR. BUTURETF
FFER.

Caution: AEE join KT
join REEATITERFREMN list ; TARFHITIEMHN RHSEEERKR, FE—
FHE—NEENERFETTREN list ¥5 [ x— M 7FE.

Example 3.27. odbchelper .py K 55

>>> params = {"server":"mpilgrim", "database":"master", "uid":"sa", "pwd":"secret"}
>>> ["%s=%s" % (k, v) for k, v in params.items()]

['server=mpilgrim', 'uid=sa’', 'database=master’, 'pwd=secret']

>>> """ join(["%s=%s" % (k, v) for k, v in params.items()])

'server=mpilgrim;uid=sa;database=master;pwd=secret’

T ENFFFERZM odochelper EREUREIR) , BB FRFTENLHR |, XHEMAEL T
aoas GllNsw xRN E S e S e

RO R R S E— MER N T EREZFENBIR— list. HAE , ©
DY split.

Example 3.28. ¥R /&5

>>> |i = ['server=mpilgrim', 'uid=sa’', 'database=master’, 'pwd=secret']
>>> s =";" join(li)

>>> S

'server=mpilgrim;uid=sa;database=master;pwd=secret’

>>> s.split(™;") (1)

['server=mpilgrim', 'uid=sa’', 'database=master’, 'pwd=secret']

>>> s.split(";", 1) (2)
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['server=mpilgrim', 'uid=sa;database=master;pwd=secret']

(A) split 5 join IEFHR , BE—PMFERFENBIRETE list. TR, SR (4
) BEEERE T, BIRBEERE list PREEITTRP LI

(2) spiit ER—PNIERE NS, EREDBINXRE. (‘B , TESH--

T, BREE T —EPFRNTAELZECHRNPERE. )

Tip: FB split R

anystring.split(delimiter, 1) =—NEFAANEAR , EERERR—NFE , AEH 7

REIBFAFHIHERSY (B list PEE—DITR) FFHES () list FEZANTTR)

B , EAXADNER.

B R

Python Knowledge Base (http://www.fagts.com/knowledge-
base/index.phtml/fid/199/) BI& T TR K I
(http://www.fagts.com/knowledge-base/index.phtml/fid/480) , F BEH
WFE AR BN PFARS (http://www.fagts.com/knowledge-
base/index.phtml/fid/539).

Python Library Reference (http://www.python.org/doc/current/lib/) B&5
TS HE (http://www.python.org/doc/current/lib /string-
methods.html).

Python Library Reference (http://www.python.org/doc/current/lib/) 3244t
T string TR (http://www.python.org/doc/current/lib/module-
string.html) B34,

The Whole Python FAQ (http://www.python.org/doc/FAQ.html) &R T A
4 join BRI HEE (http://www.python.org/cgi-
bin/fagw.py?query=4.96&querytype=simple&casefold=yes&reg=search)
A list F7ik,

3.7.1. FREFIANFLEE B

FFFHEFE Python B , FKAA join & list WFHE , EEEANRBREA—
S8, REANIFERENRIE : 7 join FENT/EHE—ERIWE. 7 Python 1.6
ZH] , FAABRTELRAEXEFRNTIE. B— MK sving RRESHH
FHBEY , BIRBER—IFERFRENTHE IS, ZERHBIA
NRBEE  FIACNBEFRFERET , XBUEFELD lower, upper F0 spiit
ZENRBEARENH. EFZ120H Python 22/ SRR HFTH) join TTik , F
WU B list K— ik, SRR ASEN TR FRE N IBH] sting #EER
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ANAEFHFZHEAWAREERE) B—850. HIERFH jon ik, EF
THERSFBEIHEERE., WRECENEEZRZRRMR , ZOJLUERIBE stringjoin
RECREA.

3.8. /Ng

BUEE odochelper.py FEFFAI B M G REB AR E B T

def buildConnectionString(params):
"""Build a connection string from a dictionary of parameters.

Returns string."""
return ";".join(["%s=%s" % (k, v) for k, v in params.items()])

if _name__ =="__main__":
myParams = {"server":"mpilgrim", \
"database":"master", \
"uid":"sa", \
"pwd":"secret" \

}

print buildConnectionString(myParams)

NERZ odbehelper.py B HZE

server=mpilgrim;uid=sa;database=master;pwd=secret
ERAT—EFIZH , BRETATTHEF TR TEREFF -

&3 Python IDE k3 E T MR FRIEZ
485 Python 2FFFHE M IDE 1E1T , & Na1TIETT
SNERZFREIINERE
EEOARREARK doc sting, EEBAFEHNIE4 4R 1E

. N dictionary. tuple 0 list
FE—AXZNARDTE , 63  FRFE. list, dictionary, FREFIE
B

- EIER NAbiEREE

. {8/ list MBITELET list AE A list

. IEEAEAEA list FIIE list SEBEAFRFE
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Chapter 4. B4H B

AEFIPIRT Python NEZRATNEEZ — : B4, IERRETAIIERY , Python BT
YEN% , BEREABUUEENFFUANZERFENE TR R,
RERENNER , X EATHTRIE. BXfIE , RO IERBZHRIN
R, NREBEFFEHN ST RARES , X5 |AEAHRIEZIRN K
.

4.1. ¥

THE—MTEIIETH Python 1. KIIE—TXREF , IRXTTLEE
RALT. BAEEIREMITER T Chapter 2, #E—7 Python F£/F i K E—
LS. MRFTRONBEERGRLTE , AHELG , BHEAERE
SERAXL,

Example 4.1. apihelpe r.py

WREE B FTEABHHRFEGRERF, TTA FTERAREFEMEGIRER

(http://diveintopython.org/download/diveintopython-examples-5.4b.zip).

def info(object, spacing=10, collapse=1): (1) (2) (3)
"""Print methods and doc strings.

Takes module, class, list, dictionary, or string."""
methodList = [method for method in dir(object) if callable(getattr(object, method))]
processFunc = collapse and (lambda s: " ".join(s.split())) or (lambda s: s)
print "\n".join(["%s %s" %
(method.ljust(spacing),
processFunc(str(getattr(object, method).__doc_)))
for method in methodList])

if _name__=="__main__": (4) (5)
print info.__doc__

1) ZERE—ANFEERN info MR, BRIBCHRIBEATH , ©HE=1S25:
object, spacing F0 collapse, 3EfR_LEEFNSEERZT1ESH , RTFX=
BB SEE.

(2) info ERETB—NEATH doc string , BIEHIIHIA T ERENTHEE. FEXEH
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RARELRENE ; £MEAXNERBRAEA TXNREF=ENRR , R
A T ek EE.

() RN EEHAERN.

(4) if _name_ HIAVFXMEFEBCHILZITRHEEFRNERE | BNX
AHREAREEEFNERER. X MIFP , EFIZEEMITEIS
info BRIZTEA doc string.

(5) i IBEEA == FHTLHE , MEARRERES.

info EREXENX 1T EE 2428 T1EFE Python IDE RFRFEANGRER , ©OJLEE
ST SFREE T RN S (CLaEsR , S/ RS, Xttanlist, 8F%F
%) VEASE , FHTENHE X Z B REFIEATH doc string.

Example 4.2. apihelpe r.oy HIFAERHI

>>> from apihelper import info

>>> i =]

>>> info(li)

append  L.append(object) - append object to end

count L.count(value) -> integer - return number of occuirences of value
extend L.extend(list) - extend list by appending list elements

index L.index(value) -> integer - return index of first occurrence of value
insert  L.insert(index, object) - insert object before index

pop L.pop([index]) -> item — remove and return item at index (default last)
remove  L.remove(value) - remove first occurrence of value

reverse L.reverse() — reverse *IN PLACE*

sort L.sort([cmpfunc]) - sort *IN PLACE*; if given, cmpfunc(x, y) ->-1, O, 1

frREH , BAMBIHT TR , MEESTIRIE. 24T doc sting &
FHEBTEH %&7}2 MENFEEIEE collapse ZEHEN 0. MREFZFHR
KT 10NFERF |, YROTLAKE spacing BHNEIEEAT AN ELEHREER S IF

1,

Example 4.3. apihelpe r.oy BIBZFHE

>>> import odbchelper

>>> info(odbchelper)

buildConnectionString Build a connection string from a dictionary Returns string.
>>> info(odbchelper, 30)

buildConnectionString Build a connection string from a dictionary Returns string.
>>> info(odbchelper, 30, 0)
buildConnectionString Build a connection string from a dictionary
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Returns string.

4.2. T RS HipZ B

Python SAVFERENSEEREE ; WRBAARBENMERSE , SHEREE
MEREE. Lo, BIERGZSBETULUEEIRFHEESE. SQL Server
Transact/SQL PR F I NI UREIXL ; WRFERASF , ROTLABE
X ERSY.

info RMBRXHE— T , EERDIIESH.

def info(object, spacing=10, collapse=1):

spacing #l collapse ‘O] 1S , BATIELEN THRAEE. obect FHES
B, BACREEEHREE. WREA info BF IFEE—NEE , BBA spacing
BREA 10 |, collapse FREHN 1. R info BIFEEPINSEN , collapse KA
WA 1.

RANVREFESE collapse BIME , (BRNABEIER spacing KERE(H. TELKEBIME
B, RITEEEHARE T, BARFEEERA="SERAREK , XP
WEEHIETE spacing HI{H. {EZFE Python 1, ZHOTLLET ZIRMERIUF
EXE.

Example 4.4. info A

info(odbchelper) (1)
info(odbchelper, 12) (2)
info(odbchelper, collapse=0) (3)
info(spacing=15, object=odbchelper) (4)

(1) REA—1N2%, spacing FFHEREE 10 , collapse [FHEVEE 1.

(2) FERAPMNSE, colapse EFRETE 1.

(3) XBIRBIRMEZ T collapse HIEE T CHME. spacing BKAEH CHRE
{8 10.

(4) EENRZSE (BIU0 object , RBFEEHREE) LITLIXKAGEZSHW I ,
ME &2 ALUEEIRAHER.
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XEEFREF R, BFEFRERZIBHAIR— TR, BFE TMERSK

ZRKREE R RE—MIE RN |, Python 1RERRBFEIA P E N HKSH

B S ENSHLFRILEER. KEBIE , ReER EBE HNERE
H, BRURMFHE , SETLURHMINNRIEHE.

Note: RjEH KA
V8 A R B i — NN E B RN E— MU E SR EE IR FTR) ;
A ELAR B 5 A0 U AR BR R T4/R.

B

Python Tutorial (http://www.python.org/doc/current/tut/tut.ntml) At
WIS TR, 2{IsHfTHRE SHB(E
(http://www.python.org/doc/current/tut/node6.htmI#SECTIONOOG67100
00000000000000) , X#EBFFREEE— list B2— N RBFENWEAHK
RERAX.

4.3. {FA we. stry i *uE'EWE PR

Python B/NRAHEMFERNNELR. BRXLERB I , HEAFH R
WAHRTEMIRG, HOXE— N EFPRERITRE | 8% TMET
TISBEHEHAES — MR (& B, Visual Basic).

4.3.1. tye K

type RO EUEEXTZ KBRS, £ types HRER P FIH T OTREHIEHESSEY,
XX F MR BIE XA NF B E R Y EEEA.

Example 4.5. type 'R

>>> type(1) (1)
<type 'int'>

>>> |i =]

>>> type(li) (2)
<type 'list'>

>>> import odbchelper

>>> type(odbchelper) (3)

<type 'module'>

>>> import types (4)

>>> type(odbchelper) == types.ModuleType
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True

(1) type TJRABWE I RAEIEN SH—RN B ER M RA—IHFRETH
HERA, B FRE. FIR. FH, OJTAH. B X EH EEE
RIXT S EROTLMEA SEAE type sREHER.

(2) typre TJLABWARIEASE , FHRETHEIEXRE.

(3) type ROJLAVERFHEER.

(4) YROTLAMERD types P E ERAITITZ AN, XHE info BREX
FRig8 , RIFIFMESFEE.

4.3.2. str /¥

st W HIE BHBERA TS, SRR LRHEERAFRES.

Example 4.6. str /M8

>>> str(1) (1)

"

>>> horsemen = ['war', 'pestilence’, 'famine']
>>> horsemen

['war', 'pestilence’, 'famine’']

>>> horsemen.append('Powerbuilder')

>>> str(horsemen) (2)

"['war', 'pestilence’, 'famine’, 'Powerbuilder']"
>>> str(odbchelper) (3)

"<module 'odbchelper' from 'c:\\docbook\\dip\\py\\odbchelper.py'>"
>>> str(None) (4)

'None'

1) SEFERNBIERBICER | /ROTUATRE] str MIEF T/E , BALE
BB — MBS REERE.

(2) ARM st TLMERTAAMTEEERNITANS. XECERT—TEH
EWFIR.

(3) str MAVHMERTES. FRERNFREEXNR RO S TRRE#RSE -
MEEEE , BRI B RERESE ARG,

(4) str 89— N/ MEEZERITHZETTLAVERT None , None =& Python ] null

H. XMIFREZRRE Nore'. FRESERAX—RRBGHRE info BREX

X— 2R RS FE.

info BRFTEI AR (SRR dir EREL. dir BEOREUEEXT R BIHFTIESIR |
BRFERNR. BHMR. FHBEMNR. JIRMR, FHRZ - EEEZiN
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IR,

Example 4.7. dir '8

>>> |i =]

>>> dir(li) (1)

['append', 'count’, 'extend’, 'index', 'insert',

'pop’, 'remove’, 'reverse', 'sort']

>>>d = {}

>>> dir(d) (2)

['clear', 'copy', 'get’, 'has_key', 'items’', 'keys', 'setdefault’, 'update’, 'values']
>>> import odbchelper

>>> dir(odbchelper) (3)

['__builtins__","'_doc__','_file_','__name__', 'buildConnectionString']

@) i MR, FRLA dini) IRE—NME B ABPIRFTENSIR. FEREH
FIR DB ETEFERERNFTELZR , MARFTENZAXS,

(2) dB—FH, PR dino) IREFRFTERNZHRIIR. HEEDE—ANFIE,
kevs , BERERZIERM.

() XEMMEREIETSEENMIE. odbchelper F—MEER , BT dir(odbchelper)
BEESR D E Y KAEREGERNZIR  BFENENREYE , Hia0

name . _doc , AREEHRAEXKBHNFZE. EXMIFF ,

odbchelper RAB—PMNAFPEXKITIE , BIRES 2 EFIRAY

buildConnectionString Eﬂ%f[

BRJT R callable K , TEBEAIREASH , RSB ZTEMBL ,
R [E] True ; BRLRE] Faise. TIEAMNZREIER. FKhik , EEXEH (T—
EREZHRIERN).

Example 4.8. callable 48

>>> import string

>>> string.punctuation (1)
1HS%&N'()*+,-./5<=>2@[\\A_ |}~
>>> string.join (2)

<function join at OOC55A7C>

>>> callable(string.punctuation) (3)
False

>>> callable(string.join) (4)
True

>>> print string.join.__doc__ (5)
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join(list [,sep]) -> string

1)

©

@ =

4.

Return a string composed of the words in list, with
intervening occurrences of sep. The default separator is a
single space.

(joinfields and join are synonymous)
string IRARP MR BENECEARERER T (RERSAIEDREESER
join B%Y) , EREXMERI A THEZHEANEE , Fil40
string.punctuation , X NEREBEE T IEIRENIFRFSFH.
string.join =— N TIEEFRF BRI KL,
string.punctuation =D EAKX R ; E2— 1 F/FE. FEFEHHUREA
Wik , EEFFEERFAEUNEAN. )
stringjoin ETJ W AK ; XN EEOTLUE N SH.
RO FREIXT R EBHE doc string. 1T callable REBWERTFT— MR HNE
MNEY  TTRHERLEYE O, B8 X)) £IREXEN , BLBEE
(FESS) 2IRTLAZE ., ZHABEMER.

3.3. AEE ¥

type. str. dir FIELEH Python NERZFIFALZE]T _ buitin_ (BIFHAENT
RIER) XMFRER . WRBFEINIE , VROTLAAA Python B3I EE
FPAUT T from _builtin_ import * , HIBEREIEH ‘WE” RS A ZRHLZZ(E ,
FRUAEX AN p &= 8] P O] A B X L B R .

BIXREE B IFANE | YRETTLAFRER _buitin_ FEER{EEN , HLIAKER L
BN RNERBFBIE. BEUTATE , BAEFKIIH Python H—NRA
info EREN. BOEIE—T , BE—FER5K. TERINEENE—LFE
EMEE. (—LEERNENERSE , LU AtibuteEror , WRE L ETERRE

g

Ex

)

ample 4.9. REBREANERE

>>> from apihelper import info

>>> import __builtin__
>>> info(__builtin__, 20)
ArithmeticError Base class for arithmetic errors.

AssertionError Assertion failed.
AttributeError Attribute not found.
EOFError Read beyond end of file.
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EnvironmentError  Base class for 1/0 related errors.
Exception Common base class for all exceptions.
FloatingPointError Floating point operation failed.
IOError I/0 operation failed.

[...snip...]

Note: Python B3 H4H

Python IRt TRELEEBHNSEFH; | RESXIFFHAFEL— T ETH Python 124t
KA FEER, MTFEERABMES  FEXIECER FELXSEFME
man TTRIEEEEC0{I{E XL | (B2 Python RET UL , ©RAXEEL
=B EAH.

=

B R

- Python Library Reference (http://www.python.org/doc/current/lib /) XFEf
BRI EB RS (http://www.python.org/doc/current/lib/built-in-

funcs.htm)FI BN E R F
(http://www.python.org/doc/current/lib/module-exceptions.html) &R 1T

T

4.4, 5Bt corr FRERNT 25|

YRELR0IE Python IREEIR. RAFENR , £/ getatr REL , TTLASE!
—MNEEHEITI A HE ZFRE RIS .

Example 4.10. getattr /M8

>>> |i = ["Larry", "Curly"]

>>> li.pop (1)
<built-in method pop of list object at 010DF884>
>>> getattr(li, "pop") (2)

<built-in method pop of list object at 010DF884>
>>> getattr(li, "append")("Moe") (3)
>>> |j

[ll Larl’y", "CUI’|y", uMoen]

>>> getattr({}, "clear") (4)
<built-in method clear of dictionary object at 00F113D4>
>>> getattr((), "pop") (5)

Traceback (innermost last):
File "<interactive input>", line 1, in ?

AttributeError: 'tuple' object has no attribute 'pop’
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(1) ZBEIRBSIRE pop FTEMIE 1. ERZXBEHAZEA pop FiE ; B
FA pop HIEMINZAE li.pop(). XBFEHRZFIENZAS.

(2) EBEEMRZIRE pop FFIEXHE A , (ERUIE , FEZHREBIEA—FRFE
SEUZIBLS getatr KB, getatr E— MNERAZIS ATTEREHRRNE RS ,
TTLLAR BRI S KT HE. EXMIFF , MHEE—1 list, BHER
pop JTIE.

(3) MRAHIETEZANER , WX : getatr KHIREMEE FTHE , RER
MOULABRAE , BB EZEER li.append("Moe") —Ff. {BR2XLFrELFIRBE
BRE AR ; REUFREERIEE T RS HR.

(4) getattr HOJLAVEFRRT=FHL,

(5) B, getattr TLMERATITA , BRBTITAHERERIE , FIURE RIS
ETABHZIR getatr S | X—DNFF.

4.4.1. FJFHEHE) getattr

getattr MR{OUEMTRERIERE , WITERTES.

Example 4.11. apihelp erpy P getattr pREX

>>> import odbchelper

>>> odbchelper.buildConnectionString (1)
<function buildConnectionString at 00D18DD4>
>>> getattr(odbchelper, "buildConnectionString") (2)
<function buildConnectionString at 00D18DD4>
>>> object = odbchelper

>>> method = "buildConnectionString"

>>> getattr(object, method) (3)
<function buildConnectionString at 00D18DD4>
>>> type(getattr(object, method)) (4)

<type 'function'>

>>> import types

>>> type(getattr(object, method)) == types.FunctionType
True

>>> callable(getattr(object, method)) (5)

True

(1) ZBEE)RE odbchelper FRERDA buildConnectionString BRIZNEIS | , Chapter 2,
FE—1* Pvthon FEF IREEBISHTEXANFIET. WRBEBIRX Mo st
abEHM S L ; RRRMESEREFAARE. )

(2) £ getattr , YREEBIRISE—RBEHE—3 A, EF , getattr(object,

" attribute") %’rﬁ:f object. attribute, ZZI]% object ﬁ-—_—/l\ﬁﬂ%ﬂ(]lﬁ , 335/4\ attribute
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e E X FEEHR P HEIRE | B3, KEFLRTE.

(3) BETRMEVREIEMTE info AP IIZRA. object EA—NSEUEHLE R
2 ; method B IRERE RN BIRFFE.

(4) FEXMIFH , method ZpRENEZFR , IBITIRER tvoe TTAFHITIOIE.

(5) EBTF method &—NEH , PTLAE ZOTEAMK.

4.4.2. getattr fEX— PO XEF

getattr T LN ERBENZEA— D ERE, E1M0F , WRIFE—DEFITLA
LIARB RSN LR | RD] AN SR EIHETUE X SEIHETHEI K%L
R I A E—1 9> R R XUE R AT B 0AE TUH L SR A

Bitn | AEFERAVERIZE B —NA HTML, XML F0E@8 AR FTENSE S 8eit iR .
MEBRERTPREE , KB RFEREETF. statsout FREEN T=1
BREY : output_html, output_xml F0 output_text. R/TEFERFEN T IF—BIH R 2K ,
L'{I

Example 4.12. {8 getattr QS £&

import statsout

def output(data, format="text"): (1)
output_function = getattr(statsout, "output_%s" % format) (2)
return output_function(data) (3)

(1) output EREFEW—NMAFESE data , FI—POESE format. WRIRBFEE
format % , HEREER text FFTEAE @ AL sk AN B9 F.

(2) ROTLRAIEHE format ZEUEFD "output_" SRBBR—NRBEZRIEANSEE ,
RGN statsout IR EISRE . X HFARAFS GRES Y BIZF
DAISFRERmEEX , METEBRS KEE. EHN{XZR
statsout BRADI—NEREN , ELAD output_pdf , ZJ5 R “pdf” YEA format B
SHEEEL output EREIENT].

(3) BTEARTTLARI SR8 A% L R %Y , S AHE CERE—FE. output_function
B ETEH) statsout FRERDPHERZ 6K 2N | FB.

YREBXIRBIE RN — Bug ? BIRFFEF R BINNEE , MERSE

BRRE. WRAFEA—IRBASE , B2 statsout FIRAE XK
N R , SREMAR ? B5F | getattr 1R[] None , EEBA—NERKEE
HHBWELS output_function , ST T — TR ARKMIB TSR MHAM LE—
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. XHFTRARE.
EFKRENRE , getatr EBEATENE=1SH , — I REREE.

Example 4.13. getattr HRE{E

import statsout

def output(data, format="text"):
output_function = getattr(statsout, "output_%s" % format, statsout.output_text)
return output_function(data) (1)

Q) EPMEBAR—ETULIE , BAIRERR getatr BRI T H=NSE.
B=ASHE—NRERENE , WRFEZNSHIEEHNBIERE HIEREE
2, NFRELX M RE IR EE.

IERAREAEE] , getar RAEHB/AN. EREENZL , EEEHNET FIRE
BEICEBKKIRE.

4.5. Ti@F R

HOVRETED , Python BB &3 FRMRIT (Section 3.6, “BRET list”) ¥ FFRBRHE
HedRMEABEN., XPeEhETIRIGISEEHER , FIRTHEL TR
IS NE R BT R —LETTR.

WIS FRETE :

[mapping-expression for element in source-list if filter-expression)

XEARETAI T ZRZIRBATHY R, SI=804#2EEN ; &ia—85 , KA
FRB RIS RAN., TIRSREANTTLLEREENERE RO TR
3\ (£ Python RJLALAARR). HAETIRSBRANEEEANENTRER
JUESERSP. HENTRIPEZE , ENASEARNREN , BR
SESERHIRD.

Example 4.14. JIRxt BNE

>>> || — ["a"’ llmpilgrimll, Ilfooll’ llbll' "C", llbll’ lldl' lld"]
>>> [elem for elem in li if len(elem) > 1] (1)
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['mpilgrim', 'foo']

>>> [elem for elem in li if elem !="b"] (2)

['a', 'mpilgrim’, 'foo’, 'c', 'd’, 'd"]

>>> [elem for elem in li if li.count(elem) == 1] (3)

['a", 'mpilgrim', 'foo’, 'c']

1) XERBRFRIXRER (RBREFNTRNE) , TLUFTEERNKT
ZhJigesREN L. BT Python EFAENIIR , ©REIENTTRIUT
WIRSBRAN., WRIBBRENEFEENE , RTEASERS , B
BREFREANSREESERENIIRDP. XE , RAIEE 7B RFAT
WFFE , BT T — I BEKFAFEMRNSIR,

2) XEARIiRE T —MFEE v, EERXMIIRSBSTIRENEN v, BA
BB b, JIERIEPE AR

(3) count —MFURFIE , 1BEFEMEAEFIRPHIKRE. AROTLIAAX
MIIRIHEMNIIRPHIBRER TR  BE—RESTHERBIIRTEE
mE—{EFEDINZIR. EHIEML , BAERBSIIRPEAMKNE (A
B, o # o) WREHIBRT. N—1MIIRFHBREREFZHIIE , BT
IBHARHPH—,

[B1Z!| apihelper.py B BIX—1T :

methodList = [method for method in dir(object) if callable(getattr(object, method))]

XITE L X EER—HSURER—B R EFEM LK. BN
TIERATIEE—ANFIFR | FHBELZ methodList R, FRNMBTHEERS 2T
RMHFEBS. MFREXE— MBI TEEBNRER | AL EREEA
JCERMME. dirobject) 1R [E] object X5 I BHR 7 £ TR —ARIEFE ST EIFIR.
FRUAME—HT B I EB A B2 TE it FENTIRRER.

HIRFIEXRNF L EEBRM , HSLARE. IREELHIE T callable, getattr #1 in. 1F
WRFERIEHEBA T BN , 2R object 22— MEER , 7 H method 2 FIAR
BROPFENRIZFR , AFAFRIET getattr(object, method) Rf1& [El— P EREAXT S .

FRLAX N RERIZW— B A obect X , REREICHBHE. FiE. B
MEAMRRRZIRFNR , EETIERERNARONORE. PITTIRITARE
XN B/ F iR/ RN ZFRE A getatr REVERIFLFRARRNE |, AfF
REXLERANZEEEUFAN , HAXLTEHBRREX R T EERHIE
HE R , RN ITEERRNER (ELaZIFRE pop k) BEAFABEXH (Lt
A odbchelper FRERE buildConnectionString BRZY). XEARAAROLETHREN |
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WREEE—MERDPH _name_ B,
H—E %

Python Tutorial (http://www.python.org/doc/current/tut/tut.html) 35418

FRANE fitter REX
(http://www.python.org/doc/current/tut/node7.htmI#SECTIONOO71300

00000000000000)1 JEFIFR K B—Fr =,

4.6. aa 1 o BO%FFRIER

E Python H , and 0 or PUTH/REBRE , WIRETHIFH—1. ERENHF
MEE/RE , MRREEERATHHREEZ—.

Example 4.15. and 4B

>>>'a' and 'b' (1)
|b|

>>>""and 'b’ (2)

>>>"'a"and 'b' and 'c' (3)

(1) FA and B , ZEAR/RMEPNEEIEEREREIXNE.
0. ". [I. 0. 0. None FEA/IMNEFHER ; KU RABAHE. BF,
JVFRFAABRA. BABERT , A/RINERHZELFIAE |, (B24/ROJLATE
KPENFEN T EEFRIPINEEEAR. IRESESS EF THE
RAXEAFR T . MR /RIMEPRABERAR , A and 1IREERSG
—ME. EXMIFF , and BE o BENE , K52 v WEEEAE ,
BRZIR[E] b,

(2) WMRMHFIMERREMEAR , U and BEIE—MRE. EXMIF
o, BE—MRE.

(3) FABEHHNE , T and IREIRF—1EE , .

Example 4.16. or MR

>>>"'a' or 'b' (1)
3"
>>>"or'b' (2)
b

>>>""or[] or{} (3)
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{}

>>> def sidefx():
print "in sidefx()"
return 1

>>>'a' or sidefx() (4)

(1) fER or B , BARMEFNEEGREE , iR and — . WRF—NME
AR, or IZREIX(E. AP , o FF—PEME.

2) or BB " WEAR, REERE v WEANE , T2EE v,

(3) WRAABWEEAR , or BEIGG—MRE. o BE " WEANR , RHE
B HENR, RKEE o BENR , &LEE ¢ .

(4) EE o Eh/RIMEFE—HERATTRINRBEEEMEIE—NEE , A5
HEPBRROLLB(E., MRFELERFEWER , IHFHHRETEET.
HEXE , R sidetx KITEHASBEA , BA o BE o WEANE , LA
BB ZDR[E @ T,

WRFZE—Z CIBERE , BEIRRIE boo/?a:b RIXX , R bool HE , T
EREEN a, BNA b, ETF Python & and #0 or WTAEFRZ , #ROJLASE
AR E 1.

4.6.1. € andor TIG

Example 4.17. andor BIHSME

>>> a = "first"

>>> b = "second"
>>>71andaorb (1)
"first'

>>> 0 andaorb(2)
'second’

(1) EZMEEFEFEMT CIBSPH boor? a:b RIER, BMREXNMNEE!
ARHTIRE , PTUASTHAT and REAKBNRE. 1 and first REED first
SRJT first’ or 'second' BB E(E AT 'first'.

(2) 0and 'first' JEE{EA False , ZRfT 0 or 'second’ JE B {HA 'second’.

M , BT X Python RIEXNBEERIZHITH/RERIZE , HIBES W
EHIAR , X2 andor TI5H0 CEBES ) booi? a: b BEIEFEEN ARG, WFR
a AR , REXMASRAFPERNIETIET. AREEFEIRBIX M) ST
TG ? RE—K ?)

-62 -



Dive Into Python http://diveintopython.org/

Example 4.18. andor HIHTXMTH S

>>>g=""

>>> b = "second"
>>>1andaorb (1)
'second’

(1) BF a B—ANTRGE | 7£ Python WA/ RIMED SRR BN R |
1and " BEBEA ", &G " or 'second’ BB B(EA 'second’, B ! 3X/ME
HAZFEEN.

andor XI5 , WBRE boo/and a or b FTIXA, , 24 a FEA/RIMEF WEARES , A
S CIBERIEX bool? a: b FFREETAE.

TE andor B EEEENFITR , Ttk a HERLASHER. HFHNFRNEME
a XA [a]. b ARA b, REERREESIRNE—IITTR , WiAXZaZkbF
BIE—AN.

Example 4.19. 22 A andor HIG

>>>g=""
>>> b = "second"
>>> (1 and [a] or [b])[0] (1)

1) BT aR2—MEEFR , IAERASHR. BEa B oKE " HEH
TRE , JIR @ BAR , EAEE TR,

FPAEANLE , XMEHOJ R E LEOEBL TERME. BT, £/ 180
TJUSERAERINEE , BBATAELHXLERMER ? R , FRZSEFAT ,
REEFNFERETHITER , BTRE « WESEZRAE , FTLURTTEME
AXREABAMBEMEARNRELD. TEAEAZEENREEN , KA
BIRFHIBRERXPEM. 170 , 7 Python IBS WRELUF AT if 1BAZAA
VHE R , ELA0TE lambda ERELT.

H—F T

Python Cookbook
(http://www.activestate.com/ASPN/Python/Cookbook/) 718 T H &

and-or B{T§
(http://www.activestate.com/ASPN/Python/Cookbook/Recipe/52310).

-63-


http://www.activestate.com/ASPN/Python/Cookbook/Recipe/52310
http://www.activestate.com/ASPN/Python/Cookbook/Recipe/52310
http://www.activestate.com/ASPN/Python/Cookbook/Recipe/52310
http://www.activestate.com/ASPN/Python/Cookbook/
http://www.activestate.com/ASPN/Python/Cookbook/
http://www.activestate.com/ASPN/Python/Cookbook/

Dive Into Python http://diveintopython.org/

4.7. EFH lambda Eﬁ&

Python XRF—TABRINEE , © AFREHEE X BITHR/NEE. XL
lambda BIRE%Y , &M Lisp EAXHN , TTABEE O EERHNH .

Example 4.20. lambda BRZI A

>>> def f(x):
return x*2

>>> f(3)

6

>>> g = lambda x: x*2 (1)
>>> g(3)

6

>>> (lambda x: x*2)(3) (2)
6

(1) X lambda K%Y , TR E LEHE-ERFMERNEE. FEXENEE
MBE  ESHPIRABRETES  MEAZK T reun X7 (REHFE,
RABNEHRE—1T). MA , KRB RHLHR , E2TLUE TR
BEL— N EEHTHA.

(2) #F lambda RN EELFTEHR CWEL—NTE. XUttt L&A
AR , ERERB/R T lambda R R 22— MNNERER L.

BHISRB , lambda EEOTABBER SN S (BRILESH) FHEREISEA
REHE. lambda REAFER B S , BERREIATEBI . I
B[] lambda R PEARZHRE ; WRIRFERRFNRE , MKENX
— M EERY , KARBLTERMEK.

Note: lambda EZTJ%EK

lambda EREE—RF XA . A—EIFEFEAE] ; ETEEBER T,
77, MU — N EMNE SR ECRHATER. TN BAETEEERET
KN, EEEARBEL , B#E4KNABREFERELTE.

4.7.1. ESCHRBEG 1ambda pBE

apihelper.py P H] lambda %K :

processFunc = collapse and (lambda s: " ".join(s.split())) or (lambda s: s)
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EEXEFEAT andor FIHWELAEN , ©RIZEBH , BH lambda BETE
T/RIMED M ERNE . (XHAZRX lambda R REEREME(E. XN REET
ZWM/REAE ; CHREREETAZTERA. )

BEEBRZEA TIRESHMN soiit BH. FELFENT ©H DA
SHHER , BEEATSRERETHITHE

Example 4.21. split INHSE

>>> s = "this is\na\ttest" (1)
>>> print s

this is

a test

>>> print s.split() (2)
['this', 'is', 'a’, 'test']

>>> print " ".join(s.split()) (3)
'this is a test’

1) XR—NMSATERS  BUEAENFEFNEXAE T =ZE3S. w&—
MEIZE , \« B— MRS

(2) RNHSHE spit REBTAHTHE. IUA=ZATHE. — P EIFEN—MBER
FFERR—REE.

(3) B spiit NEIFFBIRTTLUKEES M ; RIEBURNTAEEAN IR
A join WHEHEINEZER. XUHR info RETKEZAT doc sting FHFABLT
NG GNE

B4 info REIEEFIIXLY lambda BREY. split ERELFD and-or BTG T L4+A W8, ?

processFunc = collapse and (lambda s: " ".join(s.split())) or (lambda s: s)

processFunc AEZ— MRS , (ERTCEIEEW— M RBUEZEBUART collapse ZF
8. R collapse AE , processFunc(string) ¥ E4ET 8 ; BN processFunc(string)
FREIRM AN S E.

E— M REBEREBESTPIIE , & Visual Basic , {RRB I SEECBE— K
B, B2 HESEI— colapse 2H , FHER it BOHEREERLET
B, AFHREMENNE. XHAXZEREN , AARNTEFTELIEE—
MOJgENER. BRIFERATE , e NS ELLIRTEENREZ AT, #
WrEBEE4ETH. £ Python B, AROTLAK RSB LEREIINE , MENX
—MNEBITH 1lambda EREFRATA VI (HE—H) REEHN. X HFREAETK.
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FoARH , MARDS RIS AWK (B, BEFFLSHFLE) B,
lambda Rt —H ML

« Python Knowledge Base (http://www.fagts.com/knowledge-
base/index.phtml/fid/199/) Wi T1EF 1ambda S8 #=18 F k%K
(http://www.fagts.com/knowledge-
base/view.phtml/aid/6081 /fid/241),

Python Tutorial (http://www.python.org/doc/current/tut/tut.ntml) J& 7~ J
B0 A— 1ambda pREIIER IS IR) S MEBAT &
(http://www.python.org/doc/current/tut/node6.htmI#SECTIONOOG67400
00000000000000), (PEP 227
(http://python.sourceforge.net/peps/pep-0227.html) & T 7E Python
BRI SRA PR a0 e 4L, )

The Whole Python FAQ (http://www.python.org/doc/FAQ.html) B X<F4
AR A 1ambda 8847187 (http://www.python.org/cgi-
bin/fagw.py?query=4.15&querytype=simple&casefold=yes&reg=search)

iNLZ

4.8. T FE—E

RE—TRBEE—CREBREIN , et IiE. EMEIIFS
ZEET , AAMRENEBHERCERBFTRELT 7. MANZKER
AL, B TR eI ERT .

FER apihelper.py B35

print "\n".join(["%s %s" %
(method.ljust(spacing),
processFunc(str(getattr(object, method).__doc_)))
for method in methodList])

ERXR—&FS , BB TZIT , ERFRBERETH (V. BIiTHHK
Bl — 2R AKX URBIRZTMAREEARFLLD ? FIRBITARZIXL
RIERZ— , BABNMNREAGEESFESE.

WE , WA @B
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for method in methodList

ERFHATXE—NIIRBAT. F0RETED methodList & object TP TR/ (MR
HER—NFIR. FRLAMREEMSE A method AR,

Example 4.22. @345 Fl doc string

>>> import odbchelper

>>> object = odbchelper (1)
>>> method = 'buildConnectionString' (2)
>>> getattr(object, method) (3)

<function buildConnectionString at 010D6D 74>
>>> print getattr(object, method).__doc__ (4)
Build a connection string from a dictionary of parameters.

Returns string.
(1) 7E info BREATP , object EEBEFMHNX S , tEA—NSBUEA.
(2) FEVRIIA methodList B , method =24 HT 5 EHIZFK.
(3) BT getattr FREX , YROTLASE! object TR method ERETINIS | FH.
(4) BE , IRARBFATTAFTED 789 doc string |

BT RS ANEZRHZ doc sting BB str BIMER. 4/ROJEEICHS , st B— P NER
¥, LRGN BIEENATRE. B2 doc sting WX B2— N FRF
B, A2 ERZTHFER sv REE ? BRIME | TE2F N REEE doc
string , JIRIEA , X __doc__ BYEA None,

Example 4.23. Ff+4 S— doc string F str ?

>>> >>> def foo(): print 2

>>> >>> f00()

2

>>>>>>foo.__doc__ (1)
>>> foo.__doc__ == Nonre (2)
True

>>> str(foo.__doc__) (3)
'None'

(1) RIJLAREZHEX — MR doc string BIEEEY , XH1ELL T EH _doc__
BYEA None, SAXKRKMNRZ , WRIREREE _doc_ BHEME , Python
IDE f+AHASITED. XE2BE NN AHREIRE R TXMNMERNKA) ,
BRRBMHAA.
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(2) YROTAEHEEIT _ doc_ BYEF] None BIELERIRIE _ doc_ BHEMIE.
(3) str RETTAFEWEA null NSH , RITREICHFFERR , 'None',
Note: Python vs. SQL : B null {EELEX

£ SQL &, ARIAZBUER 1s NuLL A = NuLL 4T null [EELE. £ Python , 4R
T LAfE A == None Z& is None HHATELES , 1B is None BEIR,

WERBRE T — 1 FFE , TTLHEXNFERFEEL processFune , XM,
KENZ— MR UESET BRI LA EEZT BN R, REREFLRA T
ZSEF str & None B A—NFRFEIREE J. processFunc R EWEI—1F
FESHARTEA spit ik , WRARIEN Nore , HFEAEFAFR , BA None
RA split FTIX.

BERE—F , IFE—KER TR BB AKIEEE processFunc B3R [EI{E #0
method B9 fjust TIEBIIRENE. lust @— MRZBNRB SN FFRFEHTIE.

Example 4.24. ljust FENA

>>> s = 'buildConnectionString'
>>> s.ljust(30) (1)
'buildConnectionString

>>> s.ljust(20) (2)

'buildConnectionString'

A ust BEEFAFFBUFTESIEEHRE. info BEERTER TP
EHHPIBESEFIE doc sting YAEXFFF,

(2) WRFAEENRENTZRBHRE |, just HREIBRHREIREUHFRTES.
TRASEFRE,

JLVFEAETRT. BT lust FHEEFT IR T ELFRFIKEEA processFunc J5
IR1SEIM doc string (TTBEELET) , RFADT LK PIE LR H 1SR RNFFE.
EA X methodList BT T RS , JRAMRMERE—N2RFESIR. FIF " B
join BREN , WX NIIRIEENBENFRE | JIRPENTTEMS—IT , BET
ENHLER,

Example 4.25. TEN% &

>>>li=[a", 'b", 'c']
>>> print "\n" join(li) (1)
a

b

C
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1) FERRLEPIRES , XHSER— M EREEIRET. 7 Python &, ff&
SMRERIRIETIR.

AR NS ARRN# T T. ERMERMATEIEREIERATGT.

print "\n".join(["%s %s" %
(method.ljust(spacing),
processFunc(str(getattr(object, method).__doc_)))
for method in methodList])

4.9. /NG

apihelper.py T2/ FF1E M HETEN ZIEE EMT T .

def info(object, spacing=10, collapse=1):
"""Print methods and doc strings.
Takes module, class, list, dictionary, or string."""
methodList = [method for method in dir(object) if callable(getattr(object, method))]
processFunc = collapse and (lambda s: " ".join(s.split())) or (lambda s: s)
print "\n".join(["%s %s" %
(method.ljust(spacing),
processFunc(str(getattr(object, method).__doc__)))
for method in methodList])

if _name__ =="__main__":
print info.__doc__

apihelper.py E(]ffﬁj.':lj :

>>> from apihelper import info

>>> i =]

>>> info(li)

append  L.append(object) - append object to end

count L.count(value) -> integer - return number of occuirences of value
extend L.extend(list) - extend list by appending list elements

index L.index(value) -> integer - return index of first occurrence of value
insert  L.insert(index, object) - insert object before index

pop L.pop([index]) -> item — remove and return item at index (default last)
remove  L.remove(value) - remove first occurrence of value

reverse L.reverse() — reverse *IN PLACE*
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sort L.sort([cmpfunc]) - sort *IN PLACE*; if given, cmpfunc(x, y) >-1, 0, 1
EVR TR , BRIRITUTTEXERN TR T EXEEF

FATT 2570 65 22 25058 S AR A R 4

A st BHEREEENIFFEER

F getattr ZISERBAIE ©BHERS |

¥ BIRBIMB SR IE

A7 andor BT HREMERE

BN lambda PR %A

BRHBERTEAGECS IAEAERARY. KBANCEBL T
i B EFRITTIREXT Python KIBMRAEXEE., EAPPIRESHKE
KT X EANER RN .

HEBE RS, FSCE helper function , 12 3RA IR SCETEZ MR
odbchelper, apihelper ]X$¥E(]®§S[ ia%/f
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Chapter 5. X HLIX 3

X—E , MIEHREFEE , HITR TEEXRE Python AR,

5.1. B

TEE—TEMN , TI1E1TH Python T2/F. ERIER, SSFIREM doc
stings , TJRUKEE T #3X MEFETE BN TIEE S BFN—F , FRE
OMERIERHRE , IMEAER T EFEHRE.

Example 5.1. fileinfo.py

WREERA TEABHHEEFREF, TTA FTERARFIEAEFIRER

(http://diveintopython.org/download/diveintopython-examples-5.4b.zip).

"""Framework for getting filetype-specific metadata.

Instantiate appropriate class with filename. Returned object acts like a
dictionary, with key-value pairs for each piece of metadata.

import fileinfo

info = fileinfo.MP3FileInfo(" /music/ap/mahadeva.mp3")

print "\\n".join(["%s=%s" % (k, v) for k, v in info.items()])

Or use listDirectory function to get info on all files in a directory.
for info in fileinfo.listDirectory(" /music/ap/", [".mp3"]):

Framework can be extended by adding classes for particular file types, e.g.
HTMLFilelnfo, MPGFilelnfo, DOCFileInfo. Each class is completely responsible for
parsing its files appropriately; see MP3FileInfo for example.

import os

import sys

from UserDict import UserDict

def stripnulls(data):

"strip whitespace and nulls"
return data.replace("\00", "").strip()
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class Filelnfo(UserDict):
"store file metadata"
def __init__(self, filename=None):
UserDict.__init__(self)
self["name"] = filename

class MP3Filelnfo(Filelnfo):

"store ID3v1.0 MP3 tags"

tagDataMap = {"title" :( 3, 33, stripnulls),
"artist" : (33, 63, stripnulls),
"album" : (63, 93, stripnulls),
"year" : (93, 97, stripnulls),
"comment" : (97, 126, stripnulls),
"genre" : (127, 128, ord)}

def __parse(self, filename):
"parse ID3v1.0 tags from MP3 file"
self.clear()
try:
fsock = open(filename, "rb", O)
try:
fsock.seek(-128, 2)
tagdata = fsock.read(128)
finally:
fsock.close()
if tagdata[:3] == "TAG":
for tag, (start, end, parseFunc) in self.tagDataMap.items():
self[tag] = parseFunc(tagdata[start:end])
except |0Error:
pass

def __setitem__(self, key, item):
if key == "name" and item:
self.__parse(item)
Filelnfo.__setitem__(self, key, item)

def listDirectory(directory, fileExtList):
"get list of file info objects for files of particular extensions"
fileList = [0s.path.normcase(f)
for f in os.listdir(directory)]
fileList = [0s.path.join(directory, f)
for f in fileList
if os.path.splitext(f)[1] in fileExtList]
def getFileInfoClass(filename, module=sys.modules[Filelnfo.__module__]):
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"get file info class from filename extension"
subclass = "%sFileInfo" % os.path.splitext(filename)[1].upper()[1:]

return hasattr(module, subclass) and getattr(module, subclass) or FileInfo

return [getFileInfoClass(f)(f) for f in fileList]

if _name__=="__main__":

for info in listDirectory("/music/_singles/", [".mp3"]): (1)
print "\n".join(["%s=%s" % (k, v) for k, v in info.items()])

print

1) M EFRMAZRRTRER ENXXF. A TSE

BXHHE |, IR

ERERHEEIEEIRECH 8 LHN— MP3 X4HBER.

TEHMEZNKHN S LSZIN@EE. FEOMEEA— , BRiE, BTRXEL

AZIRHIE , IRESEEEXBEHNF Kk,

album=

artist=Ghost in the Machine

title=A Time Long Forgotten (Concept
genre=31

name=/music/_singles/a_time_long_forgotten_con.mp3

year=1999
comment=http://mp3.com/ghostmachine

album=Rave Mix

artist=***DJ MARY-JANE* **
title=HELLRAISER** **Trance from Hell
genre=31
name=/music/_singles/hellraiser.mp3
year=2000
comment=http://mp3.com/DJMARYJANE

album=Rave Mix

artist=***DJ MARY-JANE* * *
title=KAIRO****THE BEST GOA
genre=31
name=/music/_singles/kairo.mp3
year=2000
comment=http://mp3.com/DJMARYJANE

album=Journeys
artist=Masters of Balance
title=Long Way Home
genre=31
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name=/music/_singles/long_way_homel.mp3
year=2000
comment=http://mp3.com/MastersofBalan

album=

artist=The Cynic Project
title=Sidewinder

genre=18
name=/music/_singles/sidewinder.mp3
year=2000

comment=http://mp3.com/cynicproject

album=Digitosis@128k

artist=VXpanded

title=Spinning

genre=255
name=/music/_singles/spinning.mp3
year=2000
comment=http://mp3.com/artists /95 /vxp

5.2. Em from module import %Aﬁﬂ

Python BRI S ANRRI A, WA ERER , ARM R EE A B E s A B—
Morik. —R5ik | import moaule , #RE4RTE Section 2.4, “AYEXZ"FIT.
F—RFETREENERF , ERESF—HEFEFAMEEENX S,

TR from module import BZEEZAIBE -

from UserDict import UserDict

TSRETRFI import moaule IEIEIRMEML , (BE2F—NEZEHX A : UserDict
HEHESANZIEREZFEEET , MUETLEEER , MATEN L&
ZHRE. YROJLASAIEN BIRERAE D from moaule import * RN PTB ZREE.

Note: Python vs. Perl: from module import

Python B from module import * {& Perl B use module ; Python ] import
module & Perl P H require module .

Note: Python vs. Java: from module import

Python B from module import * {& Java B import module.* Python ] import
module 1. Java BB import module .
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Example 5.2. import module Vvs. from modul e import

>>> import types
>>> types.FunctionType (1)
<type 'function'>
>>> FunctionType (2)
Traceback (innermost last):
File "<interactive input>", line 1, in ?
NamekError: There is no variable named 'FunctionType'
>>> from types import FunctionType (3)
>>> FunctionType (4)
<type 'function'>

(1) types FEHRAEATIE , RERRER Python WMHREBMBEHE. EFEXH
BHENFERRREZ types HITIRE.

(2) FunctionType X B IR BHEX EHTZFZ BT ; ©RFET types LT
SORESR,

(3) X/NMBIEM types P EHHE FunctionType BHESAZIETZF=EF.

(4) BRTE FunctionType TJLAE#EME , 5 types Tt T .

A ABHEVRIZAE R from module import ?

WRFEL T O RRNBHERNFE , BEAE—EX —EfEAER
2Z , ¥ from module import,

NRFEEFEFEMFIATL BN TE , MAEEREH , FH fom
module import,

WRERE SN BHEAF ESROENMEREZ |, RBIUEF import
module %ﬁ%2$7¢9ﬁ%

BRTXEAEN , MTHRERAEEE T, (B EIRPR 4 B89 Python
L.

Caution:
JRE /DA from module import * , A FIE—MNMFBRE R $Ek B 2 WIRR I F
LR | HASERERNERTTE .

H—FREXTERER SAER

eff-bot (http://www.effbot.org/guides/) BE 23T import module Vs. from

module import (http://www.effbot.org/guides/import-confusion.htm) B,
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Python Tutorial (http://www.python.org/doc/current/tut/tut.ntml) 3518 1

BEBNEATA , £1FF from module import *
(http://www.python.org/doc/current/tut/node8.htmI#SECTIONO084100
00000000000000),

5.3. KKE X

Python ZSE£HMBM R : IRTTAEXBEHZ , AECHBNER 4K
R Ja MRE B A se 1,

 Python PENRREE. MEENEH , REERPEOEN. REEX
2K, RIEBTTLIF64RTD. Python KUAGRET class FFAf , JRHEEREXRZ. N
BARLW , BXERE T, BA—DIHFIRBRAEERERA.

Example 5.3. B{&2K Python 3§

class Loaf: (1)
pass (2) (3)

(1) EPMEHZFE Loaf, BIRBNEBRUK, KZEREF—NFEKRE ,
70 : EachWordLikeThis , {BIX RE— NI , NE—MNDERM.

(2) XNKERBENAAFESBME , ERMNEBEL , FEEEXNFHLRA ,
FRUMRAE R pass. XZ&— Python fREEF , {X{XRR “[EETE , FEEX
. CR—HMTAHTARNED , JAIRW= BB , EE2—MREF
infayvE

(3) RUTBENEENT , TERPRABROMELSELD , BT RE. 187 , for
1835 , BRI ZEIAEE. F—R O RAN B TX M,

Note: Python vs. Java: pass

TE Python B # pass iIBA) AR Java K C FHKIES T & (1).

SR, T LERSHPREBZNEEHRAEARDY , FEENSEXEDH
KFiEHEE. EEMGIRNIABEIN , R TEFU , KRBT ABRE
BEAHN. F53l& , C++ BFRUGESBEIFE , Python KKEH BREHE
EREAIHTHI %K. Python SRMTHFFESHIE KA IBIZRET « _init_ 7IE.

Example 5.4. X Fileinfo 2§

from UserDict import UserDict
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class Filelnfo(UserDict): (1)

(1) 7E Python & , JKWEX IR E SMF|TERZ FEHHN/NESE. P Fileinfo
ZER M UserDict 25 (‘B2 M UserDict TR SIHRH) K& SCH. UserDict =—
MEFHER—BTIENE , EAFRTESFRNFREIERE |, RRER
BEENITAH. (HFEBLEIZE userList # Usersting , BATAFARF A
RAFHE, ) EXNERNETE—LBR, R EFENEE , K
E Elﬁ_ﬂ;ﬂﬁﬁﬁ UserDict 25 , 3§ IXLEFA%R.

Note: Python vs. Java: Ancestors

£ Python 1, XWEX R ERBEMIIERZFTEH/NMNESTE. NMEE Java

B—MFIRH extends B,

Python XIFZEYAK. EXRZFHEN/INMESF , FRITAFILFSAREERIZE
2 , LS5 .

5.3.1. #IBHHALEHKGTE
AR R TR _init_ 7 EESRIFHT Fileinfo 2SR EA4L..
Example 5.5. ¥Ji&4t, Fileinfo 3

class Filelnfo(UserDict):
"store file metadata” (1)
def __init__(self, filename=None): (2) (3) (4)

(1) ZEBOTLL (FFELGR) B doc strings , BAE T IEFI RE—FE.

(2) _init_ FEZEHSCBIERESEHBNEA. ©UEERS [BIRRZ ALKRNMER
B, BXFREHALER. BEeslifl, FEATCELER (REIIE
_init_ ERPE—NEXHFTIE) , ITANE E—NFTERENZELEIF ,
CEELERITHA) , FEIYERDE (init_ABEREMEN ).
WEAREH , ERAMSERE _int NELX¥EWELXT , fFOLE
T XEMNFLBINFRE [A. B _init_ ZFE Python PARTTLASEIK
BREIMERSNAA , FRCOHEEEEHUNAR.

(3) BMEFERE—NSE, OFF _init__, #BEFEMEHNULBISTEING /.
RIS BIX NS EEZEIRA seif, F£ _init_ JFIED | self TEEFTAEEN
X% HRENEFEF , viemiEwAANEsg), REHEXNFTIE
MR EZIAHIEE seif , BEBAFIEN , RA BIEEE , Python SR
Ba1LK.
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(4) _init__ FERTDUEREEHENSH  siERHE—F , SHOTLARREE
ENX , BITJLAR BARXT T EAETE. AT | flename B—PNREE
None , B} Python = {H.

Note: Python vs. Java: self

SIMELE |, AT Python K5 R B SB— 1N SH (WTABTSSBIRS | ) EROUEK serr.

XNSEINEE C++ 5K Java PHIREBF this WAE , {8 seif 7E Python B3

AE—MREF , ERE— I EZIMR. 2R, FRT sef ZIME

FREEHNZF , XE— M EFRENSIR,

Example 5.6. 4§5 FileInfo &

class Filelnfo(UserDict):
"store file metadata"
def __init__(self, filename=None):
UserDict.__init__(self) (1)
self["name"] = filename (2)
3)

1) —EHEEXMFRIBES , B Powerbuilder F—fY R MERHBANECEH
RIBES |, BIAKMTEEF RN T AT B sNE . Python RNEXAE |
YRAIN R R FRTEALKE P B E R k.

(2) FEFIR , INKBFR—FTIE, BAXERESFE—EIZR. HTH
S filename TEZEXTH name R4BF , 1EATEMIE.

(3) EE _init_ FEMRE—ME.

5.3.2. THRfI BIZMER seir 7 __init_

HEXFETHRFIEN |, IRET BHH sef (EARDFERFE NS
o, B _init_. SAIRESRPER— DN — DA |, RUIETE self
SH. (EIRMARBISNBEBIRERITIER | IRRIAXT seif SHFEEETIE ;
RSEHEZE |, T Python SEFNMB/RENILEHING 1. FIAENIFFLEX
BLIRE, , EHARERFEN , AN ERET—MRER THRIX S (255
ESIRHETIEZE) , B LRXEFEN.

B, HIMEBFRSIAFERY , ERIFEERET. FAEH Python XKLAEE
KAFRIAE , FAA—BRFL T, IRFS T 28, WRIRE T AN
% , WECEXHE , AARINEESLIRESE

Note: __init__ Fik
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_init_ FIEETEN , BER—BARENT , BLAIUCSERE RN
_init_ J77A (MIREEX THE). XHEEEIERY  TTRWEFRET R
KATA |, ERITEBIEEL KT , FRESNSH , EXEREFIE.

B—#EXT Python 3
« Learning to Program (http://www.freenetpages.co.uk/hp/alan.gauld/) B

i NES NPT

(http://www.freenetpages.co.uk/hp/alan.gauld /tutclass.htm).

« How to Think Like a Computer Scientist
(http://www.ibiblio.org/obp/thinkCSpy/) &R J AMIE AL E S
BARSTVERY (http://www.ibiblio.org/obp/thinkCSpy/chap12.htm).
Python Tutorial (http://www.python.org/doc/current/tut/tut.ntml) IR A%
BT, ZF=EF4E
(http://www.python.org/doc/current/tut/nodel1.html).

Python Knowledge Base (http://www.fagts.com/knowledge-
base/index.phtml/fid/199/) [EI%& T RTFZEH F W.ia) &
(http://www.fagts.com/knowledge-base/index.phtml /fid /242),

5.4. RHI3E P,

£ Python SPXFSEITECBMLARE . EEXTRAATEOIN, , RBEFAZE BT
BEE—TELR) , FAENIE _int_ FEFRSH, 1BEEK-ZFHARERXT
Z.

Example 5.7. BIZE Fileinfo 3L

>>> import fileinfo
>>> f = fileinfo.FileInfo(" /music/_singles/kairo.mp3") (1)

>>>f,_ class__ (2)
<class fileinfo.FileInfo at 010EC204>
>>>f.__doc__ (3)

'store file metadata’
>>> f (4)

{'name’: '/music/_singles/kairo.mp3'}

(1) YRIEFEBBE Fileinfo 28 (B XTE fileinfo RERT) BISEH , B4 H ABE K STH
BEAKXE . RENT DS, /music/_singles/kairo.mp3 , R &IG1EA
TE Filelnfo B init_ FHEDH] filename S35,

2) B—NERPLBIE—NRNERBM , _cass_, BEMNZHE, (FBXNFR
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NEFE T EFN S LNSEIN Y BRI |, RORRANES—HE. )Java 2%
BATBEST Class ZERE , XML E TR getName F getSuperclass Z 2K
BEI—NZ TEIRE ER k. 7E Python B |, XSETTHIETI AR HEE
T ZAEFE B , BB _class_. _name_ F __bases__ k1GE.

(3) AROTLAR X s BB AR —FE K15 8] SCBIRK doc string. —/N2EH B SLBidE
ZHMEK doc string.

(4) WEB AR _init_ FER TR filename ZHRL self"name"] 15 ? B
BREX. FELRERIPIRRENRSEIESH KX _init_ R (4
FATBBEIESCHIRT |, FAVPTIZB N SEBIE I & XS _init_ vk (FEE
—FAERNEBE TS NE | | seif , B2 Python E31RAE).

Note: Python vs. Java: Z$HISCHKL,

TE Python & , BZRNLHPIRFFA—NE , e —EEHITT. &

& C++ Z( Java B— N EATHE new HAEFRF.

5.4.1. WiREW

WRRBEE—PFHEOIRFZN , MAHRENEERTEH. #F  AF
ERTHBSS , RASEREENNEEBLEREEN , ENSEE3)
R, NIFMIFTE Python R,

Example 5.8. &iXSCRFFH R

>>> def leakmem():
f = fileinfo.FileInfo(' /music/_singles/kairo.mp3") (1)

>>> for i in range(100):
leakmem() (2)

(1) IR leakmem REBH A , VROBET Fileinfo B9—/NSLBI , K EHAETE
f, INFEERFAN—NEHEE. RAETERRERITRERK «, I
ROTRENABRFR , B2VRE 7. HRBERE , FELE BHT
YERR. XD , REBEAXT Filenfo FABESCEING | (RARKRT
FKAINREERMELETCARE) , FiLA Python B 155K 25041,

(2) RNEHNTEMA leakmem FHE/LK , RASHIERE , BAS—IK ,
Python ¥4 7EM leakmem 1R [EIBT4HER FEFT B BEH) Fileinfo 2E5041,

T XHEIRREN T , AR LHAREMES I[FITEC. Python 4P EX &
ANLpiE IRSER. ELEESFIFF , RE— Flenfo KXFE 1A : BERE
B YRNERE , R BEERE , FAS IRTEEA o, [ Python B
HFEER P LB,
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F£ Python BILABTIRZAS , F74E5 | RITEUR MBI IE L , X Python RNEETE/GE
EATER. WRIREBER T, ENMEES IR it , WEER , 18
REBEH—NEEFIRFI— M —MEREFE) , PP EE
FEHE , ®O4 Python (1IE®H) WA T B SEBI#FE—5 /. Python 2.0
B—RESMIBAREIW R , WM TMCEER , BB , TTLAETHMIE
BR1E35 | .

YEA BRI T ST WK —F | IEREBEERNE , B ANEYHITW
R0, BIIBBERT , (E&XHHETE Python FEARKAER. &% , WROTLASE
2ICHFEEIE |, ik Python 7E /T EHITIFIE.

B

Python Library Reference (http://www.python.org/doc/current/lib/) B&5
TR _class_ ZZKHWNERBH
(http://www.python.org/doc/current/lib/specialattrs.html),

Python Library Reference (http://www.python.org/doc/current/lib/) 3&4t
T ge FRERBISTHY (http://www.python.org/doc/current/lib/module-
ge.html) , BWAERESFHRXT Python BB IR [E] YT JiE R HIAY.

5.5. TRE usemict - —NE FEH

RYRERIL | Fileinfo @—PMEEBFR—FENTAFTRNE. ATH—FERX
—& , WAV E—FFE userdict TEERFH userDict 25, BREFKATH Fileinfo 2/
R, TREHL2EIIM , A Python B , FEFEHELE— oy XHE ,
PEBERNEMNAE. FAZLAET , ©RAEEVRE Python Z3RERM b B
X F.

Tip:
T£ Windows T4 ActivePython IDE &2, #/ROJAMRIRFT ATERES FERE 1S P 91T
&R | {# 8 File->Locate... (Ctrl-L).

Example 5.9. BN UserDict &

class UserDict: (1)
def __init__(self, dict=None): (2)
self.data = {} (3)

if dict is not None: self.update(dict) (4) (5)
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(1) 7EE userDict #— ML, B MNEAEADSELRATIK.

(2) XFAEIKNLE Fileinfo KPHIT TEETH _init_ Fik. EEXINEKS
BIIRSEFEARR. BEF , 8N FEUUBREECHKSHE  REFALE
WRSEOEAAZEMITELT. XBEREKF—NEXVBENTIE GBI
dict ZMPHEN—NFHR) , X—HEFATH Fileinfo KRB L.

(3) Python XXHEWHERBYE (F£ Java #0 Powerbuilder R IY{# “SCIAFE” |, #E C++
thiy “BIERR R , ERBEMTENELPIEENEE. 40P &
AN userDict SR B — data BB IE. ENZIMIAKTDS |FXNEHE
TERLPINZFIRET | instance.data , FREMITHESIRARBRKZFFK
FRER—FF. EERNRES IB— M EEBHE  F1VEMR serf tEARE
. SIBL, TENEUERHRE _init FEPVIBRAATENNE.
RM , XHLNEUBIN , RAKERHE , BERETE—F , JAIFERREL
TENNRRATAE.

(4) update FiEE—NFREFZ | ©IE— N FRPHENESLTEDIIEH—
NrH, XNMREHA A BRETERFR , IR —LEREBRFHRPT
KFE, WelseEs , BLERZEEIRFHRPRGFENNANE, ¥
&I update BYER S HEE , MAZEHIEE.

(5) XMBEAROTEEARIRE T FHERBEXFABFHOFFATE). X2
—%& 1848 , BRERBE M 1Ttk , MRRESSEHE , #RF
—ITEBBLKZEL. XT2EEEN , ERERAFRE— RPN E—KIEB
ANK—NMIE. (EMBTE C++ PIRBAXESBFENEMEM. ) /R0
DARXfEE , FBUUEREENTE T8O , E;REEXR— I
5 B AP =X

Note: Python vs. Java: Function Overloading

Java 0 Powerbuilder XFRET SHFIRNESR , (HE1E —MNRITUABRIZH

ZNFE  EXEFERERSHNEAE , EFEZ2SHNEUAE. HE

1BE (REAEL PL/SQL) EEXFREISHEBNESR , (121 —MEUUF

BENENTHE , XEHEFHEERE , RS, ESHEE.

Python BIfPERASCH: , B2 RREEMERXNEEER. — _init_ FiER

=N _init_ ik, NEEEMTAENSH. 8PNEREFE— it 7k,

HAMNR—NFERAE A _init_ Fix , ©aE BENEN _int_ Fix , &

EFRIUATERNSHIIREENLE.

Note:

Python HJR{EZE Guido XM EERN  “FRULIBEBHRXEFPHNFIE.

RAFERRBEFEHROLEFTRE , KPR — N FEEAARKXTHRA—F

=0, TJeEESE AEINZ R — N FRPBRIKBZHIEN L. (C++ 18
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FRTESXFHE : IR Python JFEMERERE. VUIRERAE (B4

MBED) , AUAEE. RERENSE. ©

Caution:

WX ERTE _init_ FiEPL— ) LPINAEHERERTF— M I0BE. X

B STEVREREERNEE , RAARIREERRNGEN HHERFE)
BT SR AttributeError 57 ZRET 3R 1.

Example 5.10. UserD ict E#lJ5 ik

def clear(self): self.data.clear() (1)
def copy(self): (2)
if self.__class__is UserDict: (3)

return UserDict(self.data)
import copy (4)
return copy.copy(self)

def keys(self): return self.data.keys() (5)

def items(self): return self.data.items()

def values(self): return self.data.values()

1)
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clear = MEFEMNZEFE , TTUAERANESEATALAFREA. TR,
clear REABMZETT E—# (FMNEFRN) , £ seif (EATHE—NS
. (O, YUIRBRFEE , NAETE seif ; XHFER Python BRI, )
WIFEXMEFRRNERTAR  F—NEIERFH (data) {EAEIERB I
REFER , EXBEEFHRAPENITE , HFEABESNEFEEEDE
EIFF# PN TR, (IRTTEEEERT |, FHE clear 7 kMR T 8T
BXEFHRBFHENNE. )

BIFFHE copy FIESRE—1MHNFH , CREBFRNFHENER
(FTBENSEEXT#HER). {2 userDict ANEEFEI M EEME! self.data.copy ,
AN FERE—NEIERNFHR , MEITEENZREE—PMEE—
FEISME) , SRR self.

FAVMER _class_ BHKEF self £BE— UserDict , JIFRE , KIF T,
E AN FIEL @ 01— userDict : REBFEE—NFTH UserDict , FHELH
CEIFNFH |, XNFHESTFHIE self.data FT, REHYRILEHRERXAD
FH UserDict , IREETAFTEE FE—1THEA import copy.

AR self.__class__ ANA& UserDict , BB self —%E+& UserDict BIFENFZE (2007
BEA Fileinfo) , AT BETEESAS). UserDict NEIE A4 ©HFHN—
ANEFERFEDL |, Bitn , BUJEEETFRPEX THEREIERBY |, LA
HEEZeRZHEel] , BEEN T EINETAR. FEEHME | Python # 1
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—MERTTLUEHHSERIXAE |, I copy. TEXBIARRANT
RMER—MEMERNRR | FREETCARINEBDHTE TR ?). i
copy BEIEFE DT Python SIZ BB T , XMERNEXEATHERE.
(5) EAMITEEES TYUNETME self.data WNERF L.
Note: ShoEK
TE Python 2.2 ZBIMIMRZASF , IRANTJLAEFEMFRE . FIRURFHYZ
K NEEHIEXEY. YEHFME | Python 3B SRR SR XA 1T
27, ELAD : userstring. UserList 0 UserDict. @ VR-&F AT @F4EHR T HE |
UserDict 2588+ ARG, 7€ Python 2.2 FIHFRRAF , ROJAE
e dict NEREHEIAIGKR,. AT fileinfo_fromdict.py A IX 7 EI—MIFF.

RPIFHBIR |, T Python FF , ARTTAE B4k KB PERESTERE dict , XBHH
B =/15 Uuserbict AN[F].

Example 5.11. H#E4% FERNEEIEXRE  dict

class Filelnfo(dict): (1)
"store file metadata"
def __init__(self, filename=None): (2)
self["name"] = filename

(1) B—ANXFNEHFEREES A UserDict IEL |, B dict REALTTLUERNK
BREERE, ENXAHZRAZLAE UserDict.UserDict , T & B BELk &
B dict,

(2) BE=XANELHIZE , BEIREE., userdict NERHN TEFREKRIRF T
HWRATK _init_ FEEEHVIEAERRNIBEIEEM. dct FAXEL
1E , EARR— N EERAUNEEZIHH NP8,

H—HRE

Python Library Reference (http://www.python.org/doc/current/lib/) &4t
T UserDict £ (http://www.python.org/doc/current/lib/module-
UserDict.html) FII copy #&Hk
(http://www.python.org/doc/current/lib/module-copy.html) BI3HY.

5.6. ¥MXFIE

BT EEIZDTIE | Python RIETTLARR X T AFIE. TRFIEZERKIEN
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TEEEREANEZRES Python BARERN , MASERBIEEAR (B
BT IEAREE).

HEFEL—TAERIN , TENHEMNERPERFRBERFE. EER
BEEFIERABN , AR TFRERFEZS) , BERSFFTLUS
. Big0 , AROJLAET —M %A SIEH T A BB SRR SR BRI
o XM TRAFEFENERR  eNRfT7T—/5% , KRR EER
BERSEDTEEA L.

5.6.1. BEFIREHIETT

Example 5.12. _getitem_ EHHFE

def __getitem__(self, key): return self.data[key]
>>> f = fileinfo.FileInfo(" /music/_singles/kairo.mp3")
>>> f
{'"name':'/music/_singles/kairo.mp3'}
>>>f._ getitem__("name") (1)
'/music/_singles/kairo.mp3'
>>> f["name"] (2)

'/music/_singles/kairo.mp3'

(1) _getitem__ ERAFEMREEL, FEEHHTIE clear , keys F0 values —#E , ©R
ZEF@MEFR  BREFHRNE. B2FABAATY? B , RITUAERS
A _getitem__ , {B2FESLPRPARESSAS I « HEXEPITERZ
FRFRERBIT TIEN. IEWHAER _ setitem_ B 7EELE Python KR
T A.

(2) XINELEMBIRAREE—AFRENEE  FXLLTREVFHENE.
THEZREBRERN—NAT : BHE |, Python &KX MEBEFEAA
f.__getitem__("name”) BT KA. XBRNTA _getitem  B—NERLET
ERERERA , NMUZRFRTTABERAT | EoT LSS E A IEMKEERLL
Python SRR .

W, Python H—NG _getitem__ FEUH) _setitem_ FFHFTE , SN TEHHI
F.

Example 5.13. _setitem__ EBFE

def __setitem__(self, key, item): self.data[key] = item
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>>> f

{'name':'/music/_singles/kairo.mp3'}
>>>f,__setitem__("genre", 31) (1)

>>> f

{'name’:'/music/_singles/kairo.mp3', 'genre':31}
>>> f["genre"] = 32 (2)

>>> f

{'name':'/music/_singles/kairo.mp3', 'genre':32}

(1) 5 _getitem__ FHEE—FE , _ setitem__ B BAMEZ@EIE IF KM self.data
ERFITIE. HEB _getitem_ —8 , @FHRIAERBAT  JiR
ERTEWMBNEIE , Python RF/RER _setitem__,

(2) XINELEBREFTNFHIBE , XAKRT TR LE—1K, ©RO6E
FTHR—NFHR |, HH _setitem_ FITHH—NER. XITRIBCER_ LS
HEIF T f._ setitem_ ("genre", 32).

_setitem__ &—NEHALEFE , BAETITLALE Python SKEFRIEA , BE2EMN

R— N EFE. BUBTE UserDict PEN _setitem__ FIE—FERS , FAI1TTLA
EFETEFENT , KN FTEHTESE. IMAFRINE X HEFRL
FTEBFR—FINERNZE , EETTUEX EECNTA , BdfBHRNEN

FH

XMESEARE PRV EEFIWEMERNEL]. SN ERETURSE
—MAEIEESR | XESANE AN —MFIRIESCRE SR TTAE. REME
TREBHE BXGZHUE) , AESXHIENTENMSEH KB
THREXAZETEE _setitem_ FiE , REFHINREF , REUHEIFNA
BIMOLLIE,

70 , MP3Fileinfo & Fileinfo F2E. R E T — MP3Fileinfo 2584 name B , FF
AR IR E name KEEF (R Fileinfo FIEEN) , EXREEXHE FHHTTHE
R MP3 WiMCAEFIEFT—EBExEF. TANOFHERRETER.

Example 5.14. £ MP3Fileinfo S _ setitem__

def __setitem__(self, key, item): (1)
if key == "name" and item: (2)
self.__parse(item) (3)

Filelnfo.__setitem__(self, key, item) (4)
(1) FEFKNN _setitem__ FETEIREBE LT EZHENERNHAITEN. X
—RIREE , @A Python ¥ EHFHITHIE , MEFEBXNRHEAHED
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HNSHHAITEN. ABEARLR , SHNEFRERE , L2ML )

(2) XEFEEN MP3Fileinfo ZEEIMER : JIRE name KEFMM—ME , F1E
RIBLEHINIFE.

(3) FAIXT name BRRAOENSMEIRETIRTE T _parse FHEP. XEBENTE
MP3Fileinfo PRI F—PETiE , MEFATRATE , FA18 sef JERTE.
{NERA _parse ¥ REFRENTELRIMILE L , WA self.__parse ¥
SEREXEEXPR—NEFE. XRFBMTAFHRA , RARFERITENR
5 | REdEEK.

(4) EBFEHRNBIIMNOAIEZ T, FATFERALENTTIE. 184 , 7E Python
PARSBEIARTER , BFLIHIT. 5, KINEBREREZ,

Filelnfo , RETIRAE _setitem__ 71k, IR , @A Python BB EAZE
WiE , EEIeHRE—MIERNEERARFENZE , IUXITREBRLS
FEH B V8 BT X AE UserDict PH _ setitem__,

Note:

YE—NKPFREERHEN , REEMREBIES : self.ativute, Z41F 2T

REEHIEN , IRBEREHIES : self.method,

Example 5.15. 1IX'E MP3Fileinfo B name

>>> import fileinfo

>>> mp3file = fileinfo.MP3FileInfo() (1)

>>> mp3file

{'name':None}

>>> mp3file["name"] = "/music/_singles/kairo.mp3" (2)

>>> mp3file

{"album': 'Rave Mix', 'artist': '***DJ MARY-JANE***' 'genre': 31,
'title": "KAIRO****THE BEST GOA', 'name’: '/music/_singles/kairo.mp3’,
'yvear': '2000', 'conment': 'http://mp3.com/DJMARYJANE'}

>>> mp3file["name"] = "/music/_singles/sidewinder.mp3" (3)

>>> mp3file

{'album': ", 'artist': 'The Cynic Project’, 'genre': 18, 'title': 'Sidewinder’,
'name': '/music/_singles/sidewinder.mp3', 'year': '2000',

‘comment': 'http://mp3.com/cynicproject'}

(1) B%, HA1BEET— MP3Fileinfo BSLE) , IRBIEBRATCEZ. (FA1TT
DARRBT , BA _init_ FHEH filename SERTIERK. ) EA MP3Fleinfo iR
EeBEH _init_ ik, Python YEEFERXIEWE , KT Filelnfo B _init__
Fik, XA _init_ FERFTEAT userdict B _init__ ik , RIFIKE
name KEEFH filename , BA None , AAEKNITERBEA—NXMHB. BR
LA, mp3file RHIE LEBER — N REFHFH |, name K{EA None,
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(2) MEEEFBNFFLET. 1XE mp3fie B name 1EEF 4% T MP3Fileinfo
B9 __setitem__ Jyik (T4 UserDict B) , XA IEIEREFRATEER—D
EXHENRIRE name KBF , FEE M self_parse, REKNITEEIRE
W _parse ik , NENBIBRTUEYL , BRETHEELNRETE
album, artist, genre, title, year —*[I comment,

(3) 1B name XFEFHBREX BFHILLIETRE : Python
__setitem__, _setitem_ﬂﬁ FH self.__parse , self.__parse 1&%&?%@9‘] 9’6%?

5.7. B&% ¥ &

BRT __getitem__ 0 __setitem__ Z &} Python ®BEZH T AR, KT
PRI H AR EE DT REAAIE K TNEE.,

TERRGITF¥ER userDict —ECE b E AT kL.
Example 5.16. UserD ict DL KERHE

def __repr__(self): return repr(self.data) (1)
def __cmp__(self, dict): (2)
if isinstance(dict, UserDict):
return cmp(self.data, dict.data)
else:
return cmp(self.data, dict)
def __len__(self): return len(self.data) (3)
def __delitem__(self, key): del self.data[key] (4)

(1) _repr_ &—NERAMNIE , TE2AVEF repriinstance) BIRVE . repr EREZE
—MREEH , TRE—MNFZRFEFERR. CUUREETNZ L,
MUNRZEMISLI, YREERT repr HERE T , REATHET. EXE
RBEOT , BREIMA—NEEL , HEBIRENTER , Python f£F3 repr 3k
ERETENE. BCA—SHERCE—NFH- 4 , 2R print repr(d) &
2—FIE.

(2) _cmp_ TEEUERZESLOIRT BB A. &% , ROJLLESER = tEEREEFA
Python St , N RZK5LF), B—LHR , B X TR NEEIRHIA
ARMEFN , Fltn , FHEFESIEEN EFFENEMEN. FTF
5l , ROTLAE N _emp__ FiR , BEESRBEBREE , KEIRTTLMER
== SRELEAREOZE , Python BSEVRE BRI _cmp_ EAITIE.

(3) _len__ FEVAFA len(instance) BRIV . len 2— NHNE RS , TTLLRE—
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MEHKE., eUURATEROBENABYERERNIZR. FREH en &
THRFR/FN ; FHE len TR BEFR N ; FIRESFIIN len 2T
RWANE. XTTFRLPI, @YX _len_ Fik , EBEHAEKENITE , &
JE B len(instance) , Python Y &ARVE FBVRE _len_ ERAFIE.
(4) _delitem__ FEVE D del instancelkey) BYVAF , #ROJEEIRS ©AEA A2
BREANTTENITE. HIRERIPIPER del B , Python B4RE M
_ delitem__ ERRFIE.
Note: Python vs. Java equality and identity
TE Java B, @A FEA strl == str2 T LA ER PN R B A R BI50 E—3R4Y)
BRFVE. XIS RE—H , 7 Python PEXR striis str2, 7E Java PE
EEERNFRFEE  REEA striequals(str2) ; 7£ Python B, YREEF str1 ==
str2, & Java EFG , MIELEERBNA , EREATE Java F == 218
TR—HEMAREHTIE , ALt RASE R, X AFEES Python i
XA FEE RS TT Be B AL LE B8],

EXMDT |, RTTEESAR |, “FrA X T /E L2 TSP — L aT ARY —
MNHEFIERERNRIE". 58, WRFEBENEFR—ENRNBEHIEZ
BHITHANE , BEMBHEZ T FEEN UseDict KETL2AFTE ). R
RO LAXEE , TRATENAZERN , BATNTLARTERONZE , m
AR R UserDict IXFFHIEEE.

FRAFERWRE A T2E TJUAGFR—BERFREX , REEN _setitem__ 5
%, RIXRTTURIEE—NFF , REEN _getitem__ Fik. HTEXT _
_emp__ FIEMIZKTTLAA == H#1TLER. HBMRIRMEERIATBERLUKEN
KU , NEEN Getlength FiE , TIEN _len ik, HFFH len(instance).

Note:

EEeNEENZIES OLFE— MR PIEER (XNITRF GetLength
X)) , T Python BIEREFTIEBE _len_ AFIREN — I HZHEER (¢
XM EB—ME).

Python FHEFZHENEATZ. F—EBENETAFE , TLULERIBR
ME—H , RFREREIILETI0. B, URPITHEERHRE. T
—RBEBKFIFRERRNERNZE , WETHLBMNEHED. ) _cal_ Fik
L= PERIBHE— IR, AFFRERER— KX, FEFEREH
TREH , AFEAFRERAERERY , ARENETPRIISESH
REXL,
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H—HRiE

«  Python Reference Manual (http://www.python.org/doc/current/ref/) 324t

THBEREFRIE
(http://www.python.org /doc/current/ref/specialnames.html) i) 3T4Y

5.8. KR NME

FELME TEEREY , EIRE— MrENXPIiAA KR, Python
WXFREN , ENZERFFHAREN.

Example 5.17. J®mHE NMB

class MP3FileInfo(FileInfo):
"store ID3v1.0 MP3 tags"
tagDataMap = {"title" :( 3, 33, stripnulls),
"artist" : (33, 63, stripnulls),
"album" : (63, 93, stripnulls),
"year" (93, 97, stripnulls),
"comment" : (97, 126, stripnulls),
"genre" : (127, 128, ord)}
>>> import fileinfo
>>> fileinfo.MP3Filelnfo (1)
<class fileinfo.MP3Filelnfo at 01257FDC>
>>> fileinfo.MP3Filelnfo.tagDataMap (2)
{'title': (3, 33, <function stripnulls at 0260C8D4>),
'genre': (127, 128, <built-in function ord>),
'artist": (33, 63, <function stripnulls at 0260C8D4>),
'vear': (93, 97, <function stripnulls at 0260C8D4>),
‘comment': (97, 126, <function stripnulls at 0260C8D4>),
'album': (63, 93, <function stripnulls at 0260C8D4>)}
>>>m = fileinfo.MP3Filelnfo() (3)
>>> m.tagDataMap
{'title": (3, 33, <function stripnulls at 0260C8D4>),
'genre': (127, 128, <built-in function ord>),
'artist': (33, 63, <function stripnulls at 0260C8D4>),
'vear': (93, 97, <function stripnulls at 0260C8D4>),
'‘comment': (97, 126, <function stripnulls at 0260C8D4>),
'album': (63, 93, <function stripnulls at 0260C8D4>)}

(1) MP3Fileinfo AN G |, NEALTZEH % HISLH.
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(2) tagbataMap B—PREM : FEANEE , —MRNEKE. CEMRIMEME
LB BT BE T

(3) XBHRRTABTEREX NG A , o LEE MR EELFINE [k
(:3::8

Note: Python vs. Java attribute definitions

£ Java P, B85 E (7 Python TRIYZEEH#E) FISLHIAEE (FE Python PIH%L
BB MEMERRELENZFENN (—MNF static XEF , —MNRAB).
£ Python 1, RBXBHITLIENIEXE , BIERHRE NI _init_ FiEd,

KBHTLMEAN KRR B ERER (XHMEHAFKAFE MP3Filenfo PEF
T, ERENAZEENFE. RIEITMEREN].

Note:

£ Python REFE. WRIFXBEZNHET AT URE. X—<HE
Python iM% (MNERZ — : IRWIT AN R TIRM AR HEREGS. WRIREIERE
BAE None KIME , UOTLAMKE! , (BTTEREEM &R IR IK.

Example 5.18. &2k BHE

>>> class counter:
count=0 (1)
def __init__(self):
self.__class__.count += 1 (2)

>>> counter

<class __main__.counter at 010EAECC>
>>> counter.count (3)
0

>>> ¢ = counter()

>>> c.count (4)

1

>>> counter.count

1

>>> d = counter() (5)
>>> d.count

2

>>> c.count

2

>>> counter.count

2

(1) count & counter ZXE— KB HE.
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(2) _class_ BNEELPIN—IRNERBYE WEFNEN). ©2—NEKS]
A3, T self @3 (FEABIF , & counter 25) BT

(3) BH count B—NEKEH , ©UAERNBBEEAZELPIZ BT , EITE#EE
X$255 | S,

(4) BEE—NELPISTA _int_ ik , CSBEBY count Il 1. XHESE
HEREE S , NI EFHOERMSTH.

(5) BREE NP BFIREIZEBH count. TEFEKBH-ZAMTHIFAE
LB HEZ M,

5.9. FAHX

SRSHES—H , Python AR BHIHS

FAERBATUN TN SRR NEHE
FAXRFTEREB TN ESE R
A RUEARGEBINTNINIRINE ]

SRSHENES AR , —1 Python R¥ , ik , KEBMURALBLRLE , 5T
ERRTENEF.

R0R—> Python BR¥Y , K77k , BUBHENZFLBN T RILF 48 (ERRE
R), ERMEN ; HKEAREHZAFN. Python IRBXFTE R KIS
(REERTEMNBCHRNTFED). XFERELLE (REEETIEDH
PER) RERLF (HTHI5ERTIER).

TE MP3Fileinfo &, BFINITIE 1 _parse I __setitem__. IEA0FRAIELITIETH
_setitem__ B—NEHFNE ; BF , AANEEFAATE , MaddE— L E
ArfBERER , EERAEHW , FENRE—MEIEFNER , KRIJU
HEART EZEM fileinfo IREREIINE). AT , _parse ZFREH , BAEEH
ZFREAFN T I,

Note: Method Naming Conventions

£ Python TP, FRIBMTAFIE (R _setitem ) MINEBBW (R _doc ) BF—
MRER G EZSIIR | FFEHERFEN N TR, REMREEHNFTIEINE
WA FiEeZ ; 2iRE , ER&SER EHEAN) HEL.

Example 5.19. 28 A—/ M\ REHE
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>>> import fileinfo
>>> m = fileinfo.MP3FileInfo()
>>>m.__parse("/music/_singles/kairo.mp3") (1)
Traceback (innermost last):
File "<interactive input>", line 1, in ?
AttributeError: '"MP3Filelnfo' instance has no attribute '__parse'

1) wRIFEAEFB—NFABEFIE | Python ¥5 | x— M BERSFHNRTE , ER
NHEANTFE. HATHIGFE , BECEREN , FTLATEZSMNEART]
fERKN. ™R, RAEFEETNNZINETILAAEK , RERSS
38, 7E Python FIRBHAREEREN ; EHNT , REFIEFBHEN
B HABRRENRE , UBTESTENFELERACIEENZFETE
AR, YROTLLET _MPSFileinfo_ parse 22238 A MP3Fleinfo 251 _ parse
Fik. HETXMNHERER , ARERIEARNEREENREPFERE.
REFEBRTERERMAE , E2EHTIRETE Python PHREA—FE ,
AR ENER EZSBEE , MAEEEN.

B—# R

Python Tutorial (http://www.python.org/doc/current/tut/tut.ntml) 3418 1
HELTE
(http://www.python.org/doc/current/tut/nodel1.htmI#SECTIONOO1160
0000000000000000) BT VEFT ..

5.10. /Ng

SCITSEMIRT RITREWL A LE. VRORTE 85 12 & PEE— MRS RV BREF
KEFEFIE , BER getatr QEE—PEHTAE Web JRFHIAIE.

T—E= RS ERAENPFERRE M Python WELS: , 170 : H% . XX
% 0 for JEIF.

HEPR T —EZHT , BARIROJATTEE SR T EREE

'ﬁﬁﬁ import module Er(: from module import S )\*ﬁﬂ%
VIS

BN _init FTEAMHEAMERIAE , FERENORNSER
FZAL userbict SRTE XATHBFHE)ZE
ENHERUMEEN  FHERTINZENARRE
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PIE 2.2 Z EEATTLAM dict, list RIREFEKT , XFX—RIEBEFID
S3E, EiE

UIspBr b, X—EHANEIBAMELIRMR. BN, base F child , base P
Tk a BEVEA selfb ; MIEKANIXIE child PESE T ik b, RFEINBE—
child BISEH , ch. VB ch.a , ABALLETEITHE a VR b BRECHENZ baseb ,

=& child.b, PET
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Chapter 6. H#0 ST

HEAED , BURRE. XHEXIR. for fBIF. os F sys WRFENRF. WRIR
ERERCHEES PEAIRE , IROJLAESREE R —ERK T# Python
KEE. BEEAEREHRRNFNHFETHE.

6.1. #ELHE

SHZHEEXMNZIBE—FF , Python EEFEAIE |, @13 ER try...except BKEL
.

Note: Python vs. Java B FALE
Python fE 8 try...except SRALMIERE , £ raise K5 | XFH . Java #1 C++ {F/H
try...catch SRALIESFE , £F throw K5 | XF7F.

FE7E Python BITLEARTE ; SEBR EFERRAE Python BER & MERERER TE
i1, 7 H Python BEESTEASABNIEATEIREN]. EEARPFRCEH
=FFeiT.

FRATHFERNFHRIEFRHS | K KeyError T
BRINRDPDAEERERS | & valueError T
VA FBAATFER T ERS | & AttributeError T8

S HAARFERAZENRS | & NameError T
RS G ERAIEZETIN S | & TypeError .

EXEFAT , HAEPEESAHMEF Python IDE : —MERXET , FFHIT
DR (BRATARE IDE , TJRESB B RRNIAERARTR) , XFER.
XM ARLLE FF  BRFEE R, RAERERBH#SENLETE , T

LIS EBAELETE Python PHIRENAIE , EamH—EFREEAERIE

ZfT. 7 IDE @, IARMHAKRE , ERUMRKEFEREIEN Python F2F1E

TR , BMEFHSLKLE.

R, — I REA—ESS I ERFNTLER. JRE5 IR, TJUBLE
A, BRE—15% Ehr2EARIEPH bug LLAER— M FENEE) ,
ERFZEE , — 3R EU AN, WRIFKITA I, BUERF
. MRIFEZE—NRERE , CUBAIERRRANEMENERNT S
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WEP., WRFE—ITRIEETESE | AFE , IR EHR— ty...except BRKAL
BRE.

Example 6.1. FTA—AAHFENX #

>>> fsock = open(" /notthere", "r") (1)
Traceback (innermost last):
File "<interactive input>", line 1, in ?
IOError: [Errno 2] No such file or directory: '/notthere’
>>> try:
fsock = open(" /notthere") (2)
... except |OError: (3)
print "The file does not exist, exiting gracefully"
... print "This line will always print" (4)
The file does not exist, exiting gracefully
This line will always print

(1) ERHE open tRE , EATLUREFTA— N UFERIER (EFT—HEXT
open NEZWER). ERZINEARFE , PILAXEERS | K 10Emor FF.
EAREANRE R ERBIXT 10Emor S B E | Python {{FTENHIE
MRFEETHAWEKER , RAFLL.

2) FEATXEFTHARBEAFEN S , BRXKIKATIE— try...except PISKHR
TE.

(3) 24 open HIKS | & 10Emor R EE , HATDEERITFLIEE T, except I0Emor:
ITHRSE  EEITRINECHAEER | X MUEBERTEZ St R 2$TE]
HESABRNERER.

(4) —BERFHAIET , LIBEFTE ty...except Z TR E—ITHRELHTT. T
BEX—ITHESEITEEX , TRRFEBRE. WRERNBERTHE
B—NY notthere BT , XT open BIVEFPREARTDN |, except FAINEZEE |, FF
BRE—TIRBHIT.

FEURE LEARE &R, WRIFNHRST  BIMEFEER) , B2
ER—THNFIE, FREASHFERE—MEMATFERUFHITRIE ? A
B EAFFBSRECNERE , MBURIFICT  FNERFKEE TE
AN AHFIENER  IFRENSMERZIRREF. FHERETX
ME XTHAER. ERASE , —&REER , FTTUEERNIEET
PRAER DT IERALIEEA].
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6.1.1. X EMEREFRE

BT RAESBRESERFMFZSN , TR EEEAFAZHENALL. FEiRE
Python BEF—MEBEHWREMZAESA—MER , RERERZTLHEMER.
SN NMHAREFIENEGRS | Z—A importError 5. ARETLME R X oriksk
BN ZEANTNEE ST MEREE R , AXFZHFE (R
FEFERBHIBEIRRNERD),

HAEEE T BEE— N MRIBR Exception ZEEKKENRETHRE , A5
1 raise G925 | RIRNFH . MR | i FH—2HIZHE .

THROITFER T UMOFERARE X EFETIEE. RIEKE getpass R
— M FPRBOSHE SRR, FKEOSFE UNIX, Windows #1 Mac 0S
B LT EREYN , B2 MBBEERT BN AR ZL.

Example 6.2. iFEEFaThEE

# Bind the name getpass to the appropriate function
try:
import termios, TERMIOS (1)
except ImportError:
try:
import msvcert (2)
except ImportError:
try:
from EasyDialogs import AskPassword (3)
except ImportError:
getpass = default_getpass (4)
else: (B)
getpass = AskPassword
else:
getpass = win_getpass
else:
getpass = unix_getpass

(1) termios && UNIX MHK—MER , ©RE T FMALHNKERH. 40
FXMERTEE (EACTIAERNREL |, ZIRNRGEAITFE) , WEA
R, Python 5 | KFATHHFEH) ImportError .

(2) OK, FAN®RA termios , PILALEFRATIFIR msvert , B & Windows 78—
R, TTRRHETE Microsoft Visual C++ 1Z1T RSP HIFEZH AR R EH
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—NAPI. HIRFAKM , Python &5 | XFATIHHER) ImportError 7.
RRETADNAEETAE , FANAE M EasyDialogs FA—N K% , B=E Mac
0S MAM—MESR | "M TR SHELEBN B XEE. B—IK , IR
SAKM , Python &5 | Z— N TFIEH) ImportError FF .

X SFENERIZEE—NEXK (BTIEE , AA Python BEABIEE T4
ZARNFELT) , MURNEERLFERA—MEDOSmA R X
BB X FE getpass BRI AT, IFEIRNEXELHN : I
BRI %Y default_getpass TRZBAFE getpass. RIRIRIL T By getpass XN , ©S
EVFAR getpass FRERTEN T — getpass ¥, TREXFEHEN : @B1dHE
getpass El|IF TR BCRIENARMTFE. RIFHVREA getpass RERET , 4R
TR EEATFEHFEMNER , @XBEAEEEARREFN. FAEE
MES S MANARBEETEAFFEE L ; REFA getpass , W 28E1E
THALIE,

— try...except BROJLAE—5% else /) , BUR if 184). WRFE vy RPIKH
SFSIK , R else FAIHEHIT. AL , IBHEIRELIR from
EasyDialogs import AskPassword S A O] TAE , PALAFRA IR X SBE getpass )
AskPassword EREL. HEE try...except REE{LIN eise F4) , HIKA1 X
P—A import T]FAEY , BASPSE getpass EHEEHIRES.

B
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Python Tutorial (http://www.python.org/doc/current/tut/tut.ntml) 3518 1
55, ORBENAE I XFEENRTE  UR—KRLEZNRF
(http://www.python.org/doc/current/tut/nodel1 0.hitmI#SECTIONOO1040
0000000000000000),

Python Library Reference (http://www.python.org/doc/current/lib/) B%5
THHERESRE (http://www.python.org/doc/current/lib/module-
exceptions.html),

Python Library Reference (http://www.python.org/doc/current/lib/) 3&43t
I getpass (http://www.python.org/doc/current/lib/module-
getpass.html) FEEREISCRY.

Python Library Reference (http://www.python.org/doc/current/lib/) 3&43t
T traceback FRER (http://www.python.org/doc/current/lib/module-
traceback.html) B371Y , X/ MERERFS K2 /G , BETRENX R
T RIERLLIE.

Python Reference Manual (http://www.python.org/doc/current/ref/) 318
T try...except B (http://www.python.org/doc/current/ref/try.html) BPER
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THEra

6.2. SXH MEKH

Python B—NMNHNE KRS , open , FISKFTAFERLEE DT, open 1R BI—/ N4
X%, eHE—LENBT TSRS AXHNER | AR HITH
XA ATHRAE.

Example 6.3. ¥TH34F

>>> f = open("/music/_singles/kairo.mp3", "rb") (1)
>>> f (2)
<open file '/music/_singles/kairo.mp3', mode 'rb' at 010E3988>

>>> f.mode (3)
1 rbl
>>> f.name (4)

'/music/_singles/kairo.mp3'

(1) open FETILABRW =14 : 2. BERXHEAFXSH. REF—1S
B (HR) BUAW ; KREW/NZIEHR. WNREEHEE , XEUSCRT
RITH. XBHANAZFH IO ITHSCEFHITIZER. (print open.__doc_ &4
HAB IR NIRFRER. )

(2) open BHURE—X5Z ERVENLLE , X—R N ZASFEIREE
MNXHEXZE BB RRBE.

(3) XHXZH mode BHEEVFRIUGFLAMT TR BT H.

(4) XEXTZ B name B S IRIRSTEFXTZ BITT A RIS 2.

6.2.1. EBRIH

YRITFS M Z G, IREINSE— -2 NIZER , IET—MIFATRRIN.
Example 6.4. ZEBOF

>>>f

<open file '/music/_singles/kairo.mp3', mode 'rb' at 010E3988>

>>> f.tell() (1)

0

>>> f.seek(-128, 2) (2)
>>> f.tell() (3)
7542909

>>> tagData = f.read(128) (4)
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>>> tagData

'"TAGKAIRO* ***THE BEST GOA **¥*DJ MARY-JANE** *

Rave Mix 2000http://mp3.com/DJMARYJANE  \O37'
>>> f.tell() (5)

7543037

Q) —/NIUHXZR 4T T SUHRIRE. TR M ten TR EVFARTESR
FIAXEFRYRIE. AARITERE XN ERTOE |, LEivE
Ao, BRXFHFEIRAL.

(2) XHXZI seek FEEBIT A XM EHNENFZ—MIE. B_NSHFE
HE—NSHEFAERR 0o RRBINE—NEINVE ML E
FL) , 1 RABE—MESHLE (NHFUEELR) , 1858 2 RAEST I
EBHE. RAKIMNERN MP3 TRERFEHFNRE , HAVMER 2 7+

EFIHTZ N EBENE] 128 FHHVE.

(3) tell FIEMIN TSR BD AR T.

(4) read TR MNBFT A MEPIEBRTIEE MINTTT |, HRIRE B EBRETEN
FHE. TTESHEE T EBRNERFETH. UREEIEESH | rrad
REERE. ERANATTATEX R BB read) , AN VI H0ADE
EXERTAL , B L, KANEIWRRG 128 MNFTT. ) ILHKNEHERLS
AR tagData , A MFIHNERIEMENZTIHIE TBK.

(B5) tell FEMINTHRUBEARET. WRE—TER , KESBEHEL T
128 NETZ G , (UBHCARNI T 128.

6.2.2. XHIX #

TTAXHERASRIR , FEEBEEREFUETEAD TN BRRTXHER
N). EHME—BRIEFEEMITA N EZNTE.

Example 6.5. X34

>>> f

<open file '/music/_singles/kairo.mp3', mode 'rb' at 010E3988>

>>> f.closed (1)

False

>>> f.close() (2)

>>> f

<closed file '/music/_singles/kairo.mp3', mode 'rb' at 010E3988>
>>> f.closed (3)

True

>>> f.seek(0) (4)

Traceback (innermost last):
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File "<interactive input>", line 1, in ?
ValueError: 1/0 operation on closed file
>>> f.tell()

Traceback (innermost last):

File "<interactive input>", line 1, in ?
ValueError: 1/0 operation on closed file
>>> f.read()

Traceback (innermost last):

File "<interactive input>", line 1, in ?
ValueError: 1/0 operation on closed file
>>> f.close() (5)

(1) SR H closed BUERRXZEITHRRERA T XM, EAFIF , X4
B9RFTHFZE (closed 7= False),

(2) AT REIF , BRI R close Fik., XEEMBRBEARINESE L
M8 QIRBHWIE) , RIFEEFNRGERE ARG L QIREHIE) , 7+
BRBMARGRIE.

(3) closed BHEWESE T S8R T .

(4) XHERET , EXHABREXHNZABFE. TR  BREFE
HEeRDERSESEFTIMER, &AM, —EXH#H , #IIETNFE
HRE—EEEA ; a3 25,

(5) XM—MXHEERFIWSESTZTA close AR5 EXRFE , CEERHIAM.

6.2.3. KEE 1/0 #HR

WENTE TR EEB I —E N PITFAESF fileinfo.ry BICHFLIERET T, THEHX
MF RN T AT R EMIT A SR A , AR SHALIEER.

Example 6.6. MP3Filelnfo BIRISCH4RTS

try: (1)
fsock = open(filename, "rb", 0) (2)
try:
fsock.seek(-128, 2) (3)
tagdata = fsock.read(128) (4)

finally: (5)
fsock.close()

except |0Error: (6)
pass
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) %TTFF%%"@EX?CFF%JYLK\A HEUEES I ZRF A XEABEHA—
try...except BREFIR, (B , PRAEAVHIZEITAREFID 2 53X TJEE4 FFFREFNER ©
)

(2) open ER¥TTHES | & 10Emor BF. (TJBERUMHAFFIE.

(3) seek JFILTJRES | & I0Emor &, (OJBERIUMGFKE /J\:_F 128 =777, )

(4) read JTFET]HES | K 10Emor BE . (TEEMBBINEX , EE—RILEIRS]
= L, MMLENIEFETT. )

(5) AEFH : — ty..finally 3, —BE BT open REERINHFTH |, I

I AXT RUEFEE R} , BNERTE seek 3K read LS | X T— R F 0.
try...finally BROJLAFASE : 7E finaly SRPRAERH &E BT , EERLRE
= vy ROP5 | E—NEREUEPIT. TTUXESR , FEER LAEMFA
RIBES B “BIR KT #AT.

(6) &Jg , &BHAIM 10Eror FH. CUJEERHEF open. seek BX read 5 | X
I0Eror 5. XEB , HAESLAAD , BAKREMNSE N EEEE 288
CRBHRE. (B , pass B—RAMEETEH Python 184). ) XHETEE
W%, I N RETURHRRIAMUTMUE. ©NHABNALIET T ,
FEAIERIEFLELEL , M try...except BRG T —4TACEEF LS.

6.2.4. EA #

IFAMREAIFE) , RBEERSEBCGRBR N ARNE A . BRREAH
SRS

1EA0 (Append) IRICHEEIERENE I E.
BN (wite) BB BEEX BN ERENE.

WRIFERTFIE , ER—HRAFEEN VR , RN FTELD
RZB9ZE : "WR log HFERFE , BEBE—DHHN=XH , IERAL0L
ROTASE—KAIT A", FTAEHFREOLT.

Example 6.7. B A4

>>> |ogfile = open('test.log’, 'w') (1)
>>> |ogfile.write('test succeeded') (2)
>>> |ogfile.close()

>>> print file('test.log').read() (3)
test succeeded

>>> |ogfile = open('test.log', 'a') (4)
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>>> |ogfile.write('line 2')

>>> |ogfile.close()
>>> print file('test.log").read() (5)

test succeededline 2

)

HRET AR REHFF RS BBE S ST test.log SNB=IA S , FABABKN
THE. EINSH v KNEBEAHBANTMITH. ) 20 , 8%
FR—EER. RHFEBHRAEROXEFUITNRAS , B CRECEST
ET.

YRTTLAME F open 1& BB STAEXTZR BY write J5 ik 8] — NI A8 ST RN 2K
7.

file Z& open I SMIB. X—ITBEIFTHIG , EBRHNE , HITEDEA].
RTTHRHNIE test.log FE (RAMRNIEE BT 78R , BALMRTTLATH © 3
EFEENEE. (o SHNEEZAENBNITAHA M. ) sebr ERMEXT
HARFAEFRBITLAXES , BALLBN A RITA—CEE |, iIREEHNIE
SOBEH. BRENBRIEUAN TR IERER.

IEARATEZIN , BRIATHVRLABI T KB NS _ITERTEERTE test.log
BT, ENFEERTZEFEEIRER. BAMKEAGERRAFR
BB AEZESR , TG REEEEESR. RIJLAA "\ BABZESR.
RAREBXIITAE , FTLMRBEHR B NS RER—1T L.

B

Python Tutorial (http://www.python.org/doc/current/tut/tut.html) 35418
HRIZERFAIE N , BFERERE— DX E—IR—THIIEZE list o
(http://www.python.org/doc/current/tut/node9.htmI#SECTIONO092100
00000000000000),

eff-bot (http://www.effoot.org/guides/) Wit T &b SRSB4y ik
(http://www.effbot.org/guides /readline-performance.htm) B FIVERE.
Python Knowledge Base (http://www.fagts.com/knowledge-
base/index.phtml/fid/199/) BI& T T34 7 I [a) 7%
(http://www.fagts.com/knowledge-base/index.phtml /fid /552).

Python Library Reference (http://www.python.org/doc/current/lib/) B&5
T BT SR SRR (http://www.python.org/doc/current/lib /bltin-file-
objects.html).

63 for /ﬁlﬂ:
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SHERZHET—HF , Python tUFF for 183F. REFEEREEZIENIN
E—REBZE , Python EREXZSHFIERILE , BRIFALAFEEA].

HEXZHETRBR Python —HHIRAR list FHEXRE | SILURFERE
WIREZEE , s , ERNIK , RKEX —ELENEHRNFATHEHE

OJERMKL(K, {BR7E Python B, for fEFF B EMA—NFIR LIEIF , 5 list
fRAT T e =AEE.

Example 6.8. for {85 4

>>>li=['a", 'b", 'e']

>>> for s in li: (1)
print s (2)

a

b

e

>>> print "\n" join(li) (3)
a
b
e

(1) for FEIFENIEIER] list BATHEMRL. 1t &—A list , T s ¥ME—NTTHRFLE
RXBEWENTTRNE.

(2) 1§ i BESRETAEESEI R | for (BRI A SEEHE N,

(3) XFAEMRLABIREENT for TBIFNER : ESHKNBATEEL. KEAL
11T, MARAEER LZ— join IR list @I , FHEIES P FEE
fEF for JE3F.

Eig— “@F 0" (Visual Basic FREM]) 114K for JEIFIIET B,
Example 6.9. fEj2ait¥

>>> for i in range(5): (1)
... printi

0

1

2

3

4

>>>li=["a', 'b', 'c, 'd", 'e']
>>> for i in range(len(li)): (2)
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v« print li[i]

a

b

d

e

(1) IEA04RTE Example 3.20, “E4{EE" FABEIMN | range £RR—NEHH

list , ELERIEHHER. REAETELEZBLFE , EREITHIER
B/R EIZRBR SFH .

(2) FEMNNRIBEX AT, XA Visual Basic KIBL4NIE. IERTIE. EHiE
[7 list K05 & 2RI E K BIF BT RRK.

for IEIFANMUNATERITE. TAITABREMREKAKRAE. TANGTF2
—NA for JEFNIEA dictionary BIF.

Example 6.10. #8/f dictionary

>>> import 0s
>>> for K, v in 0s.environ.items(): (1) (2)

print "%s=%s" % (k, V)
USERPROFILE=C:\Documents and Settings\mpilgrim
0S=Windows_NT
COMPUTERNAME=MPILGRIM
USERNAME=mpilgrim

[..B&...]
>>> print "\n".join(["%s=%s" % (K, V)

for Kk, v in os.environ.items()]) (3)
USERPROFILE=C:\Documents and Settings\mpilgrim
0S=Windows_NT
COMPUTERNAME=MPILGRIM
USERNAME=mpilgrim

[..B&...]

(1) os.environ EFERII R SE L PTE X FFEATE R dictionary. 7E Windows T,
XLAEZ T AN MSDOS Thla A A ARSAE. £ UNX T, BII1=&
TEAREY shell ;BENBIZASRERT export (Sidl) 8935E. 7£ Mac 0S 1 , JRAEHF
IEAAEMELS |, BAILAXA dictionary A%,

(2) os.environ.items() IR [El— tuple B list : [(key1, valuel), (key2, value2), ...]. for I
FRXFIXA list HATHEA. F—5 , ©W kevt B «k , vawer BEE v, P «
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= USERPROFILE , v = C:\Documents and Settings \mpilgrim, ?ﬁ:% , K ?%'@U%:/I\
87 os , v 5EIMLZBI{E Windows_NT,

(3) EAZAEB(EA list B4 , RTJLMERLTBOREHREN for 1BEF.
LR ISP 2T X RENANEER ; HEXCZEN , H—1
dictionary BRIFEI— list , ZR/5%H list EHR—NFRFE , X—IRER
1RiEM. HENREFRTREESR— for 1838, FEEERHESLT
BN, AMX—RAEBIR—E , BAERE—5F pint IBEMA
EFZ.

MIEKNIKEETE 35 5 F NBHEEBIFES fileinfo.py B MP3Fileinfo B for {E3F .

Example 6.11. MP3Fileinfo P for 7B

tagDataMap = {"title" :( 3, 33, stripnulls),
"artist" : (33, 63, stripnulls),
"alboum" : (63, 93, stripnulls),
"year" (93, 97, stripnulls),
"comment" : (97, 126, stripnulls),
"genre" : (127, 128, ord)} (1)

if tagdata[:3] == "TAG":
for tag, (start, end, parseFunc) in self.tagDataMap.items(): (2)
self[tag] = parseFunc(tagdata[start:end]) (3)

(1) tagDataMap T— PNEEW , BEN THAVIEE— MP3 P HERMNIRFIC.
moEiErEKTER , RERIMZEXHRG 128 M1, BRA%E 3 F
32 FHERHHNETF , 3362 BEBRFHNEZF , 6392 A FTEHNEF ,
&% JFFE tagDataMap =— tuple 9 dictionary , A tuple A
BRI — ek % [ A

(2) INEFELEEEZ—L , (BESCHIAEML. XEH for AELEMT items TR
B list BITRMEMIBITHET. 124F | items 1REI—/NELD (key, vaiue) B9
tuple B list. list B—/ IR E ("title", (3, 33, <function stripnulls>)) , FTLATEER
E‘]%_% , tag %7 "title" , start j‘\j 3, end j’q 33, parseFunc j‘\jgﬁ?{f{ stripnulls,

() MEFRINEEN—DENK MP3 TRCHFIREE THBERSE , Bimc
BRFRFERS. FHAIMN start Bl end X tagdata FITAH , NTTBELX
AFRICHSCPREEE |, WA parseFunc XTEUEHITEALMAMNE |, #EE¥
parseFunc BNR EIEVEABEBEL TR seif PHRIBEF tag. FERAT
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tagDataMap PRI ITTRZIG , seif BB TAERCHE , RELEE A2
-3

6 . 4 . ﬁlm sys.mo dules

S5HEEM Python WARE—# , REROEXNR. RESAT , SULIA2E
dictionary sys.modules R1SE—MEIREIS | /.

Example 6.12. sys.modul es I8

>>> import sys (1)
>>> print "\n'.join(sys.modules.keys()) (2)
win32api

0s.path

0s

exceptions

__main__

ntpath

nt

sys

__builtin_

site

signal

UserDict

stat

(1) sys BHREATARGENEER , BIETEETTH Python BIARZS (sys.version BX
sys.version_info) , FIBRZLIEIN , BB AR AVFRIANIEE (sys.getrecursionlimit()
F0 sys.setrecursionlimit()).

(2) sys.modules =—NFH , ©E BT M Python FFIIZITRL , HEAKAEER
B, BFEMERRL , RENSERNNZ. BEERTHRNIEFFANE
HAIMEEE CER. Python ZE/BBIBTSERAN T —E4EE | IRAFE—
Python IDE ¥ME T , sys.modules 18 T4XTE IDE PEITTHRIMBERFIISA
BB IR,

—FEEQW'J%EH_?TQMEMTFH sys.modules,
Example 6.13. ] sys.modul es

>>> import fileinfo (1)
>>> print "\n'.join(sys.modules.keys())
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win32api

0s.path

0s

fileinfo

exceptions

__main__

ntpath

nt

sys

__builtin_

site

signal

UserDict

stat

>>> fileinfo

<module 'fileinfo' from 'fileinfo.pyc'>
>>> sys.modules["fileinfo"] (2)
<module 'fileinfo' from 'fileinfo.pyc'>

(1) HAFAFWER , ©IIIAZ sys.modules . XBABRE T AT ABE KRS
AR MR ETIE R 1R : Python BV TE sys.modules PARAFZE AT |, B
PASE Z IR S AU B T —ANEA.

(2) —BER/EHATLBISASHERZ LAFFEHF) , BT sys.modules FHE
{ROT LA BRI R A B — N5 | .

THEHHNGIFERRETESSER __module_ ZEBMEFD sys.modules dictionary 3
IRERE M PTTERIRR R,

Example 6.14. _modul e KB¥

>>> from fileinfo import MP3Filelnfo

>>> MP3Filelnfo.__module__ (1)
'fileinfo'

>>> sys.modules[MP3Filelnfo.__module__] (2)

<module 'fileinfo’ from 'fileinfo.pyc'>

(1) & Python KEHE—NRNENEEME  modue_ , BENX TEXMERKR
BRINZF.

(2) ¥ 5 sys.modules FHESFEMA , RITLABEIRE N TRNEHRERHNS |A.

MEERE T , BEEFEPIFER 55 & sys.modules SR fileinfo.py TP Z 401
FAN., XMIFERER—HBHMI.
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Example 6.15. fileinfo.oy B sys.modul es

def getFileInfoClass(filename, module=sys.modules[Filelnfo.__module__]): (1)
"get file info class from filename extension"
subclass = "%sFileInfo" % os.path.splitext(filename)[1].upper()[1:] (2)
return hasattr(module, subclass) and getattr(module, subclass) or Filelnfo (3)

1) XR—MNERENSEIEE ; filename ZAH |, 1B module EI[EHKIFHE
module KEREERE T Fileinfo 25, XEEF LXNEMK , AARTITEENA
Python &TER X K E0VE FA BT EIX AN sys.modules FIXZ,. 3EFR_L , Python
REMNRERBIRITE—K , FERRSANSE—K. ENFEKNISE
Z , FAVKIEASFH—A module SRR X eEE , FTA module B
IEEREA— PN EBEA N T E.

2) HNESEFTEBFARRX—T, ERITTH T os ERZfF. BAIME ,
HEM(E subclass AR N—NRHZFRIT T , 1] MP3FRleinfo,

() FREALTHET getatr , BOTLLABEBIZF/EN—TMXZME . hasatr &—
MFEHREY , BRRE—NNZETEE — M EENEN ; EXEIF ,
AXRRE—MEREDE— MK (AT e AR T IEFEa)E
P, BUR getattr), AATOERN, , XITHADRER, , “If this module has the
class named by subclass then return it, otherwise return the base class
Filelnfo (RIRXMEERB—NEZNA subclass B2E |, FF2AIREIE , BNHEEIE

Z£ Filelnfo)”.
H—F Rz

Python Tutorial (http://www.python.org/doc/current/tut/tut.ntml) 3518 1
HrE SHEIREMNARENZ 0TIt ER
(http://www.python.org/doc/current/tut/node6.htmI#SECTIONOOG67100
00000000000000).

Python Library Reference (http://www.python.org/doc/current/lib/) 3&44t
T sys (http://www.python.org/doc/current/lib/module-sys.html) FEEK
XA,

6.5. SEF W

os.path A JLMEEXHFHNERNEK. X2 , HNEFUWTHRIERES
A H—TMERHAE.
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Example 6.16. H&ig 1242

>>> import 0s

>>> os.path.join("c:\\music\\ap\\", "mahadeva.mp3") (1) (2)
'c:\\music\\ap\\mahadeva.mp3'

>>> os.path.join("c:\\music\\ap", "mahadeva.mp3") (3)
'c:\\music\\ap\\mahadeva.mp3'

>>> 0s.path.expanduser("~") (4)

'c:\\Documents and Settings\\mpilgrim\\My Documents'

>>> 0s.path.join(os.path.expanduser("~"), "Python") (5)
'c:\\Documents and Settings\\mpilgrim\\My Documents\\Python'

(1) os.path E—MERKE A ; FHB—MEREFRIESITERFS L.
P& getpass FITHF getpass REAN— N SFEMRNEENMEERTFE
ZIBIRAE. os BITIRE path TELREHWIETFERBLR.

(2) os.path B join EREFE—PNEREZ MBI BEIC B IERER — 1 BE1EE. EXME
BREIFR , © LERERFERATIERE. (BIFETE Windows TRIERKE
ZR—NRINE , B RPIEFFURAEEN. )

() TEXNLFERBEMENSIFF , IR EBNEEFZLZHT , join YIE
KIEZERNBIMIRAIL. HEAX—/REREME T , BASA—#
FHES EEKRBECHN T RAE |, addSlashiNecessary DAEFKNINES KIFR
LRBEN/NEHZ—. 7E Python PAZE EXHHNBIRN/ NI , BRI
ANEZEMREBET.

(4) expanduser ¥ XTI ~ KRAFAHTA A RERNRRLHITY B. M
e, REAFrHE—IMMRER , ©M&BEK , B Windows, UNIX 0
Mac 0S X , {B7E Mac 0S _EIc3K.

(5) KXERARAESE—I , KOTUBSZHWAERPIRER THRERAUEH
Sofan) T

Example 6.17. 98§ 1242

>>> os.path.split("c:\\music\\ap\\mahadeva.mp3") (1)
("c:\\music\\ap', 'mahadeva.mp3')
>>> (filepath, filename) = os.path.split("c:\\music\\ap\\mahadeva.mp3") (2)

>>> filepath (3)
'c:\\music\\ap'
>>> filename (4)

'mahadeva.mp3'
>>> (shortname, extension) = os.path.splitext(filename) (5)

>>> shorthame
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'mahadeva’

>>> extension

' mp3|

(A) spit REXT—DLBEELZIHTHE , BE—NMEIFEIZHFZH tuple,

S

@

[=

[@

WIREHRIRO] AE A2 EREN— N EREREIZMEL ? XT, split

X R,

A spiit ERENHBEEREL— NN EEN tuple, BNEEERE

1B [E] tuple I TTRE.

FE—NAE | filepath , FEWZEIM spiit 18 [E] tuple BIE—NITTRHMME , X4

FRIZ.

EANE | filename , FEWZIM spiit 3R [E] tuple BB _MNTTRNE , &
2,

os.path AL ET— splitext BREL , TTLARISRXS SUHEZHITHE , FHEIRE
—NEETXHLZF Y BZ M tuple. FAVERHERBMEA KT

R ELAIEN AT E.

Example 6.18. JIHEH &

>>> 08.listdir("c:\\music\\_singles\\") (1)
['a_time_long_forgotten_con.mp3’, 'hellraiser.mp3',

'kairo.mp3', 'long_way_homel.mp3', 'sidewinder.mp3’,

'spinning.mp3']

>>> dirname = "c:\\"

>>> 0s.listdir(dirname) (2)

['AUTOEXEC.BAT', 'boot.ini', 'CONFIG.SYS', 'cygwin',

'dochook’, 'Documents and Settings', 'Incoming', 'Inetpub’, '10.SYS',
'MSDOS.SYS', 'Music', 'NTDETECT.COM', 'ntldr', 'pagefile.sys’',
'Program Files', 'Python20', 'RECYCLER',

'System Volume Information', 'TEMP', "WINNT']

>>> [f for f in os.listdir(dirname)

if os.path.isfile(os.path.join(dirname, f))] (3)

['TAUTOEXEC.BAT', 'boot.ini', 'CONFIG.SYS', 'l0.SYS', 'MSDOS.SYS',
'NTDETECT.COM', 'ntldr', 'pagefile.sys']
>>> [f for f in os.listdir(dirname)

if os.path.isdir(os.path.join(dirname, f))] (4)

['cygwin', 'docbook’, 'Documents and Settings', 'Incoming’,
'Inetpub’, 'Music', 'Program Files', 'Python20', 'RECYCLER’,
'System Volume Information', 'TEMP', "WINNT']

(A) listdir EREFEW—NEEIEZ , FHREIFNMNERHARY list,
(2) tistdir BEFIREISAFISCETE | HAFEH B2, BIANES0EE.
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(3) RITLME R IESIFRAD os.path FREREY isfile BEEK , MR 45 E
K. isfile BEW—NBERE , WRBEERA—NIE , WhRE 1, FNA
0. EXE , FNFA os.pathjoin EHREBEI—N2EKIZZ |, (B isfile XTHR
S (MEXTTHIER) LEFRHN. VRITLMER os.getewd() SKIGEI4HT
BHx.

(4) os.path IBH— isdir E , HEEEFRA—NEF , WhRE 1, FNA 0.
FITLAMEA EXEE— 1T BERTRFERTIX.

Example 6.19. ZE fileinfo.py ¥4 EF

def listDirectory(directory, fileExtList):
"get list of file info objects for files of particular extensions™
fileList = [os.path.normcase(f)
for f in os.listdir(directory)] (1) (2)
fileList = [o0s.path.join(directory, f)
for f in fileList
if os.path.splitext(f)[1] in fileExtList] (3) (4) (D)

(1) os.listdir(directory) 3R [BIFE directory B AT S A4FD T2 B—A list,

(2) MR £ Xt list HATE , FAVEF os.path.normease(n) RIFIRIERSNEA
BEX K/ NEHITIRAENLIE. nomcase B—MERANEE , BTXA/NE
THBRERGN— N NE. XTIRIERSIIAA mahadeva.mp3 Fl
mahadeva.MP3 & [@]—/ N /4%&. 40 , £ Windows #1 Mac 0S T ,
normcase ¥EEN L5 A/ NEFE ; MIE UNX JRERALT , ©
BB B R EE RS2,

(3) BWKA f XIARAEAL/ERY list 1B , FAVE os.path.splitext(f) HEAIL
B2 EAZFHYT BE.

(4) XN, TKNEFYT BEEBERINOREY RA list P
(fileExtList , PTAEHBLE listDirectory BR%K).

(5) SN OIS , FAVEF os.pathjoindirectory, f) SR IEX NI
MLPKIEZ , BEEREXNL2HIEEH list.,

Note:

REHTEE , VREIRAZIEFTE os 0 os.path PEIEHHITICME. BERFIERIZH

BAE, AR XSS AR E SR |, FTLAR os.path.split IXFERI K

OTLATYEZE UNIX, Windows, Mac OS #1 Python FAXX#FHE—TMFE L.

EE—RGERNTNTE. EIEFERX, FERAT ExERTLT
VEE T HEC A RVE R EECAT.
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Example 6.20. ¥ glob FIHEH

>>> os.listdir("c:\\music\\_singles\\") (1)
['a_time_long_forgotten_con.mp3', 'hellraiser.mp3’,
'kairo.mp3', 'long_way_homel.mp3', 'sidewinder.mp3',
'spinning.mp3']

>>> import glob

>>> glob.glob('c:\\music\\_singles\\*.mp3") (2)

['c:\\music\\_singles\\a_time_long_forgotten_con.mp3’,

'c:\\music\\_singles\\hellraiser.mp3',
'c:\\music\\_singles\ \kairo.mp3',
'c:\\music\\_singles\\long_way_homel.mp3',
'c:\\music\\_singles\\sidewinder.mp3',
'c:\\music\\_singles\\spinning.mp3']

>>> glob.glob('c:\\music\\_singles\\s*.mp3') (3)
['c:\\music\\_singles\\sidewinder.mp3',
'c:\\music\\_singles\\spinning.mp3']

>>> glob.glob('c:\\music\\*\\*.mp3") (4)

(1) FIRBETEBZEIY | os.listdr BEAKER—/\EREZ , BEIERDHKAE

XHEHFER.

(2) gob R , H—HH , TR —MBEATHEIREXHHRER N TERKIE
SZ LR, XMBEAFE—MEREENL*mp3”, ©RILEHAEH
mp3 X, IFRREIFIRKE—NITTROCEE ST XN TTERZ.

(3) MRHFEEHRIEEERPABLL s FRHLU . mp3 G EHMICH , LT

A,

(4) MEZEXHEN  FE—D nusic BR , 268N FER , FEBRT
BE—E mp3 3. AR MNERR , (B gob —IRFATTLAILZI5R
BB XL —A list, —/MBBLRFZE "*.mp3" (FARTILAT .mp3 3T |
F—MEERME FEREFRE , TR c\music PRAEFER. XF

FEREE , BERS T BRHINEE.
i s 4

« Python Knowledge Base (http://www.fagts.com/knowledge-

base/index.phtml/fid/199/) EI& T =T os =K o] 20
(http://www.faqgts.com/knowledge-base/index.phtml/fid/240).

«  Python Library Reference (http://www.python.org/doc/current/lib/) 324t

T os (http://www.python.org/doc/current/lib/module-os.html) B0

os.path (http://www.python.org/doc/current/lib/module-os.path.html) &
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BRI A,

6.6. 2P F—i#e

B—IK , FMENEZXKER EERE 7. RINEELFEIBTRRETIIEY
T. EEEE— , B THRE—EZEAEN.

Example 6.21. listDirec tory

def listDirectory(directory, fileExtList): 1)
"get list of file info objects for files of particular extensions”
fileList = [os.path.normcase(f)
for f in os.listdir(directory)]
fileList = [0s.path.join(directory, f)
for f in fileList
if os.path.splitext(f)[1] in fileExtList] (2)
def getFileInfoClass(filename, module=sys.modules[Filelnfo.__module__]): (3)
"get file info class from filename extension"
subclass = "%sFileInfo" % os.path.splitext(filename)[1].upper()[1:] (4)
return hasattr(module, subclass) and getattr(module, subclass) or Filelnfo (5)
return [getFileInfoClass(f)(f) for f in fileList] (6)

(1) listDirectory EEMERFENFERZ L. ©EW— dictionary (FEFEI B
FHA0 c:\music\_singles\) FI—MNENERMSTFY BZFIR (70 [.mp37) , #
ETIRE—NEELFIK list |, XLESESLBIRIT AR dictionary , B8 T#EH
KPENEBNERHNTTEIE. HESCHER R A T JUTEMR A,

(2) IFWNAFH—TEIAEIIN , XTRESE— 282N IR , ©HIT
RETE directory PHEHAVBNGRM ST FER (B fileExtList PTIEEM) BB
BXHRHERES.

(3) EHFKEFMW Pascal B2/ ROTEEXTHRERFRER , EXIAA , 24
FEVFRMA] Python XFFmREREET , ERMEBEK. #HEXH , N\F
HIEfE , EENERBANERE. #RERE getfileinfoClass REETEE X EH
BR%K listDirectory NIFTH A, IEAMEMRECHRE—F , AEE— O
FIASEIENMT AR , REE K , FFammEsTT.

(4) BEARBFCEET os BT , X—TWXEEIEMR 1. ©EESUFRY RZ
(0s.path.splitext(filename)[1]) , ¥ HEFEHA KB FHF (.upper() , MERALFHITSHY
A1), ERFERFEERNAEPER —NEZ. BTl
c:\music\ap\mahadeva.mp3 AFAX, .mp3 FB-AFAK MP3 FRAERX MP3Filelnfo,

(5) TEERMTANEXNHFNAELRNZFZ G , RINEREXMERTZES
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FEXMEIEZ, WRFE , FANREXANZE , BT REEZE
Filenfo, X—RIREE : X EEOEEI—1K. TERHNLFI , TRERA
5.

(6) XENBTEA] “BNEXH TSR (fileList) PRI , FATAIHRZ () K
Y FB getFileinfoClass, Y& FR getFileinfoClass(f) 1R [Bl—N2E ; FATHAFETHY)
ZW—1E  BREAIHARK L. BEFEHINEEXNE BTt K
— IR, AR (XZ ) A _init__ 5k, 1IN EERZHKEIERAT
FEZIK | Fileinfo B _init_ FHEIRE T selff"name"] , ©H5 K __setitem__ K
VAR , T _setitem__ ZEF-25 (MPS3Fileinfo) PIEETE | , FASKEZHIRT 4
HATHT , RS  TTEE.  FATXT I BRNE R SFHITAIE | R E
ZERECPIH— list.

TEIER listDirectory SEREAN. ©ELAMER G WA RAHN T |, A
iE L T HZEEE B AN I X . EREBERPEHITIZN Y |
RIERMAEBERR |, THREX THAFRINIEZ (] MP3Rleinfo), 4RO IAXY
XANMEFHITY 7T, ME RN HITAIE , REAESHNEZFENE !
HTMLFileinfo FBF HTML 344 , DOCFileinfo FEF Word .doc 44 , &5, ~EEIH
SRS |, listDirectory WEXTENIHHITAIE | B TIERRGEHNZE |, #HEF
WELS

6.7. NG

TE 25 5 & NMAH fileinfo.py TR EIEN X TRIEME 1.

"""Framework for getting filetype-specific metadata.

Instantiate appropriate class with filename. Returned object acts like a
dictionary, with key-value pairs for each piece of metadata.

import fileinfo

info = fileinfo.MP3Filelnfo(" /music/ap/mahadeva.mp3")

print "\\n".join(["%s=%s" % (k, v) for Kk, v in info.items()])

Or use listDirectory function to get info on all files in a directory.
for info in fileinfo.listDirectory(" /music/ap/", [".mp3"]):

Framework can be extended by adding classes for particular file types, e.g.
HTMLFilelnfo, MPGFileInfo, DOCFileInfo. Each class is completely responsible for
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parsing its files appropriately; see MP3FileInfo for example.
import os

import sys

from UserDict import UserDict

def stripnulls(data):
"strip whitespace and nulls"
return data.replace("\00", "").strip()

class Filelnfo(UserDict):
"store file metadata"
def __init__(self, filename=None):
UserDict.__init__(self)

self["name"] = filename

class MP3FileInfo(FileInfo):

"store ID3v1.0 MP3 tags"

tagDataMap = {"title" :( 3, 33, stripnulls),
"artist" : (33, 63, stripnulls),
"album" : (63, 93, stripnulls),
"year" (93, 97, stripnulls),
"comment" : (97, 126, stripnulls),
"genre" : (127, 128, ord)}

def __parse(self, filename):
"parse ID3v1.0 tags from MP3 file"
self.clear()
try:
fsock = open(filename, "rb", O)
try:
fsock.seek(-128, 2)
tagdata = fsock.read(128)
finally:
fsock.close()
if tagdata[:3] == "TAG":
for tag, (start, end, parseFunc) in self.tagDataMap.items():
self[tag] = parseFunc(tagdata[start:end])
except |0Error:
pass

def __setitem__(self, key, item):
if key == "name" and item:
self.__parse(item)
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FileInfo.__setitem__(self, key, item)

def listDirectory(directory, fileExtList):
"get list of file info objects for files of particular extensions™
fileList = [os.path.normcase(f)
for f in os.listdir(directory)]
fileList = [o0s.path.join(directory, f)
for f in fileList
if os.path.splitext(f)[1] in fileExtList]
def getFileInfoClass(filename, module=sys.modules[Filelnfo.__module__]):
"get file info class from filename extension”
subclass = "%sFileInfo" % os.path.splitext(filename)[1].upper()[1:]
return hasattr(module, subclass) and getattr(module, subclass) or Filelnfo
return [getFileInfoClass(f)(f) for f in fileList]
if _name__=="__main__":
for info in listDirectory("/music/_singles/", [".mp3"]):
print "\n".join(["%s=%s" % (k, v) for k, v in info.items()])
print

HEVFE F—EZHT , BRRTT ATTEYE TR FENSEE

o 1FA try...except SFIHIEFF

- fFA ty..finally SRERIFELIMK TR

. TE— for (B —RKINEME

.« fEF os RHCKIH R RN BEFEHRIEN T

o EIHERERXTZHEASE  SISHSEUY R ERTIA K
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Chapter 7. IENER 155

IENRIAEZRER . FRANBITREFARAN—F B KMARERITE. A
RIFBEEHMES (40 Per) PEALE , BT EMNBNEEIEFTAML , /RIX
R re HREPWE , KB T HEPTRABRBASHATLT.

7.1. BEY%E

FREMBEREFIE , TTLAHITIER (index, find F1 count), B#E (replace) FIfE
BT (spiit) , BEAMNRTAIBRERENFN. BREFEERENEEHGHN
F&E , HEENEREXRXNEHEN. M—N2FE s, MREHTA/NEREK
BWEER , MURAITREA s.lower() B s.upper() ¥ s ¥ 2/NEREELKE ,
RIEHREREBEEMILAMNK/NE. replace F spiit 7 iEH E I B PR,

WRARER R EBFIRFAT R R EEBTER , MK EREN]. EIIRE,
BEARZ L, MRE, Ee, RN AEILIRERSFLE. EB-
WRARRIURMER TF S AR RF R R A if BB RAEIE—MFIRIE N
BREREEFEAT spit, join FRBMEBA—HTFENEZTELATEZHFTR
EBRIIR , WA, RF B EIENRANT.

RE FNRFIRBERZ LB DA EREA—L |, (B4 T LABEFTEN
R, SH—KEFFERHNBRTRELLEFRE. FENREIKXHE
B urERNER | NEZ EEBE 3 (self-documenting) BIBE.

7.2. N5RBF 5T : fhE Mk

X—ARINEIFRHEILER B ¥ THEFNIK RS RMKE , HEHE
EN—NMENRGDFHEEL , EEENSAFRRSZH , HTEE
AR, (B, A RRXEREHEE—E , ©AXRNAL. XMIF
RPN T LLIRIX N EN .

Example 7.1. 7E=24fF 45 BICHE

>>> g = '100 NORTH MAIN ROAD'
>>> s.replace('ROAD’, 'RD.") (1)
'100 NORTH MAIN RD.'
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>>> s = '100 NORTH BROAD ROAD'

>>> s.replace('ROAD’', 'RD.") (2)
'100 NORTH BRD. RD.'

>>> s[:-4] + s[-4:]replace('ROAD’, 'RD.") (3)
'100 NORTH BROAD RD.'

>>> import re (4)

>>> re.sub('ROAD$', 'RD.’, s) (5) (6)
'100 NORTH BROAD RD.'

(1) FWBErEEEERIEPRAE |, 'RoAD BEHIEE N R0, EEIFK ,
uquz/l\j(ﬁﬁﬁT , RFH?FJ‘%E‘]?J‘/% replace ?JLEII/XT Eié% , ﬁﬁﬁﬁ‘]%&
FEHEEZRENT , AtK/NEARLE¥AZEA. #HE , EEEN
E'ROADZE—NEE , TEXMERNEEBIFF | s.replace KTHBEBHE(T.

(2) RENZ , £ETHTHED, FERKBEAZREEXNaE. L
20 : 'ROAD' ZEMIHEPHIFIR , —IKEBVEAFIEZFR 'BROAD' H—HRSD
—IREVEA 'ROAD' N5}, replace T IEIBEXPILLH] ROAD HIRB X A |,
HERFHT TR , MERATH A SRR T

(3) A THRATEHIE IR RoADFEH AR |, BOJEEKAZUXEEN Iy
% - R RO NF RIS R B 'RoAD (s[4:]) , ZBFRFEHNE
&R (s[-4). B2 , RO XX TEESAFET. Bl , ZEHXK
BT RESFRNEZRBHKE T QRIFEIR 'STREET BHA 'sT.' , /RE
EFUF si-61 0 si6:L.replace(...). REBRIENAMNMABEIESRF KB4 ? &K
FEARNEEN.

(4) REHMRFEZNENRIXXT. 7 Python &, FTEFIIERIRIXSAD KM ThEE
EEETE re BT,

(5) XKEHE—NSE : roads'. XNENFIEXIEFE B , IHEY 'roAD' HEL
E— N FRENERR A SIUE. FRASRRNFRENRE EB—XT
WHFR , /T, RN FRBHFFLE).

(6) FUF re.sub BEN , MIFRFE s HITHEER |, iHERIENFRIA 'RoADS' B
'RD. B, X ILBLFRFE s RKEM 'RoAD' , TIASILERE T4
'ROAD' —EBSIH] 'ROAD' , XZRA EEHINTE s K E.

PEFAFIEUNSE. RIRREAD  ELERNEIFF |, {MXILEHLHER
B rRoAD' NEIREF . RATNEE Nl #EFER R EER T ('ROAD) ;
F—YEEUMEZERE. ABAMELT , FoBEXMHEN , B2 , R
HEZFRA 'BROAD' , FRAIENIFRAT WS ILED 'BROAD' BI—FR453 A 'ROAD' , T
XHANERAAEM.

Example 7.2. [CECEEANEH
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>>> s = '100 BROAD'
>>> re.sub('ROAD$', 'RD.", s)

'100 BRD.'

>>> re.sub('\\bROAD$', 'RD.", s) (1)
'100 BROAD'

>>> re.sub(r'\bROAD$', 'RD.", s) (2)
'100 BROAD'

>>> s = '100 BROAD ROAD APT. 3'
>>> re.sub(r'\bROAD$', 'RD.", s) (3)
'100 BROAD ROAD APT. 3'

>>> re.sub(r'\bROAD\b', 'RD, s) (4)
'100 BROAD RD. APT 3'

(1) FHEIFEEMNE , 24 roaD HIEFFERRE , FEREA—IHIL
BB R , AR —ERK AR N—TRSY , AXHHATILE. A THEENR
PRRAPREZNER , AFFR ©, ERENE ST HH R A IEXE”.
 Python B , BTFF '\ E— M FABPUNEEN , XSESIER AL
B , XIFEEBPEIRRPLKIE, X R Perl PIENFRIAIEL
Python K IENIRAAEMMBEZNERZ—. F—FH , Perl iRIE T 1E
NFRAHKAVEAMEE , B, , RIREI— bug , BEFERTRE—
MBIESR , BE—PMENRIAEER,

(2) A TREGRRMLKHME , FRITAFIRPME N RIaFHFBR" , REAFAEHIR
AM—NBIZR r ROTAT. XOK4EUF Python , RSP IE RS
5w BMEERS, oo 2 MEENRBEERS \ , RRE—
FE v, TIEFRELEENREIR , SMERRGFAE ; B, FiEFS
RIRZGIREL GFRIENRIABC M SRR EETHEL 7).

@) (—FERR) RAE , KERAAEFSHNSHROZERTENFF. EX
BiF | fREL B SFEABNREN RAD , BEEAREZERE ,
AHUEEFERZERFE N EES. BT RoAD AREFE—INFHFEHEN
RE , IRBILE L , B re.sub IRBBEATARE , /RIRKIGHREH
TS XUARKIEEN.

(4) ATHRRXANEB , HEE T $ 7/, NLBZ—D . IFE , ENREK
‘CERFEFEPEABN R HIHN ROAD™T , FEEERE. FEEEF
[8],

7.3. "R & : PO 8
KOTSRS ERBONT | ERREEREIEI]. FeSEEnays
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ZFBAPEREN] (WATE momxw” TIAE “SRAFTA 1946”) , BB EFRE
PSR F A SR TS BRI “ARILTF Mpccoloovil’ AR B F
1888"), YRUIJEEERLNANHEER LBFRTN]. XZ2—INRFAHF
MARL , B LB ERE G NP EHE (ALLmEE).

EZLHFD , FIR 7 M EFSHITERREA SRR EASASHENIT.

=1
V=5
X=10
L =50
C =100
D =500
M = 1000

TEHEXTHES BHFH—LERNANKNE

FHEEMW. 1 RR1, 1RR2, MNRRK3. IRRK6 (FELA
EFFAEM , 500 1), il RIR 7, VIl 3R 8.

B2/ (. x. cFIm) ELTTUER=K. SHTF 4, KUEEFIAT
—NERRHNEAFFHITRIRESE] « RREEIE 4 TR 1, TR
RA W (L5 /N1, B 40 B XL (Eh 50 /N 10) , 41 B XU, 42 B
BX XL, 43 BAX XL, T 44 B A% xuv (EG 50 7N 10 , 2RJELEL 5 7N 1),
KMt , XITFEF o, RABAFIA T — N ET2RFHAITRIRIESE] : 8
RAA Vi, 9 MEFRARA x (EL 10 /)N 1), TIARZE Vi (RAFRF | AN8E
EEERMK). $F 90 RRA XC , 900 TRA CM.
SHFRAERER. HF 10 BRFA X, MAKAA wRKRR. HF
100 FRARHA ¢ , BARAFTKRA LL.

ZTEHF—RMABNENELBE , NEEGRE , FLARERIRFRF
FEMNKAME. b FRR 600 ; M b B—NEENRRETF (KA

400 , HLRELL 500 /)y 100). ¢l FRIR 101 ; T IC EERZ— N EHENT
OF & (RAVRREEEIEMNE 100 8% 1 ; XEFESRK xcix , ZELELL
100 /N 10 , SRJENILEREE o , HBELL 10 /)N 1 ¥F).

7.3.1. KBTI

ERERBRER— N FHERBN—IMERNSIHFR » HNBRRE—
7, BT ZHFE—RENSVENRGDE. HNNSLA S TR X
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FRTFHET 1000 YT , TRBE—RIINFRF M RR.
Example 7.3. RT3

>>> import re

>>> pattern = 'AM?M?M?$' (1)
>>> re.search(pattern, 'M') (2)
<SRE_Match object at 0106FB58>
>>> re.search(pattern, 'MM') (3)
<SRE_Match object at 0106C290>
>>> re.search(pattern, 'MMM') (4)
<SRE_Match object at 0106AA38>
>>> re.search(pattern, 'MMMM') (5)

>>>

re.search(pattern, '')  (6)

<SRE_Match object at 0106F4A8>

(1)

3)

(4)
(5)

XMEAB=FB4) :

N RN E N LEHFHFRFBERE. NREHX
NER , IMRFCE LRENEAATRERLE LN v, THXHA
EFERN. FEHANE : FREPEELINFRT M, WREH
AR RFEF 5 B HIFFAE.

m? TJEHIILEC S N/ M, BT E&ZSUTERHIA=IK , #RTTA
FE—ATPILEC 0 KB 3 KFFF M.

$ PRBFERN REEBE— N2 ENEELER. HFEXFLH
FHF A EEERAN , XERERKNDIICEE N E | FEEEFF
M BT EERNBEB L INE M EER AT
re TRERBORBERE— search BT , KRB BEFNSE , —NEENFRIER
(pattern) , —NEFRFE (W) , BEIKXECACIENFRIX. R EZI—NIT
BC , search EFLREI— MBS AT DIFEIA XN LAY S |, i1RIK
B XIICE , search BREUHREI— None , — Python Z={H (null value), 4K
HZIRERE—FE , EEXEEILE L , TEIKAIFIA search HEH
REE THRXNESX, FREw [GER DX PNENRZER , BASE—TT
el m [LEE L, M MIE= M BHABE T .
‘MM’ BEILER L 2R A SE—F05E _/N0T3%H) v UL £, ABBEE =1
M.
'Mvm' BEDLHE ERA =4 m BICHEE 7T,
'MMMM' IEETCEE L. EAPAEK=" v ZBILEISE I , (BRIENFREKE
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BFFEETBNRE (BTFR ), MEFERESE

DN M FEFF) , B search BRETHR[EI— None,

(RAEAESEN

(6) FENE , M TFFBEWEBLRXMENREIN , BAENFA M

#BETIEH.
7.3.2. KEE¥H

STuHAELL , BUBRAIERERER S  XRERAFSHEELMIKR
ERARAUURLTELE , MEERIH AR EMEENKER XK.

100=C
200 = CC
300 = cCC
400 = CD
500 = D
600 = DC
700 = DCC
800 = DCCC
900 = CM
R A MM TR
CcM
cD

TE=ZXEI ¢ M (HAFTRFRENLEA 0)
D, TEHIRFENEI=A ¢ F4F

BEERMERTTAS EE i

—MNINEKFFF 0, S EFE 34 ¢ F4.
XAMIF BRI B AR AT TR I B 2K
Example 7.4. R E{E

>>> import re
>>> pattern = 'AM?M?M?(CM|CD|D?C?C?C?)$' (1)

>>> re.search(pattern, 'MCM") (2)
<SRE_Match object at 01070390>
>>> re.search(pattern, 'MD") (3)
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<SRE_Match object at 01073A50>

>>> re.search(pattern, ' MMMCCC') (4)
<SRE_Match object at 010748A8>

>>> re.search(pattern, 'MCMC') (B)
>>> re.search(pattern, '') (6)
<SRE_Match object at 01071D98>

1)

XMEXWEFEF L —MERXMEE , REFRENFFLS (1) , #ELAT
U (Mevem?) |, BRTEA X MERMFINE. EFESH , EXTESE=
NEMMTHERXES , BEELRA : oM. cp # b2cecec? (D &0 15+
&, BEE 0 3 NINEK ¢ FF/). IENREX BTSRRI E X LR
X (MNEZE) , 0RIGE EF—ME , WZBEFTHEK.

'Mom' IGER E , EAASE— M 2FILEL , SE_FE=1 M ZRFHZEHE |,
T cm [LAE L (ALt co #0 p2cecec? FMERAHFER). McM RRT %L
=F 1900,

'MD' [CEE E , A — 2/ v [LELE , S2H=/ M ZFZ8 , MR
= p2cecee? ILAL L b RX PR =N ITERFFR ¢ BELZEET). MD R
RSB 1500,

'Mmmece' [IGEEE , A=A v FRAEBIGER L , AR p2cecec? [LHE &
CCC (1 DETJEH |, HALZEE). Mmmcce RIRZ EHIEF 3300,

'Meme' IRBILEE L. B— 1 VM FFILEL , BHE ="V ZRAEK , &
E2 oM [LEE E , BEREER s FHRBILE , BRAFFERRES
(FEMAREE— MR EICEK ¢ FFR). ¢ FRMA ILELES pececec? —
B9, RASZHE T MER om E4EITEL L.

FBWE , —NEFFEMITLLEX MR , BAMEN v FR#2
%l , ©IN#EZE , FHFE—NEFRETTLAILE pececee? B, I
REERE R AR R T EN |, H A A,

IXOF | BFIENREXEEBSREISELIRR » IRMUNFR TZEHFHT
UAEM LN, NRFRFERCEITE , HUBHNSURRERTBET ,
AN RTLMRENEN. IRIREREXMEAN S —HITE.

74 ﬁlm {n,m} i‘E‘%

FHIHKNET , REE THERFZRFUTUER=RNFENL FEUREIRS ,
BRI RRFKEXMIESN , HEERSABHTENE. EEFFHA]
ERTENGTPERNITE.
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Example 7.5. Exik : B— T EOEK

>>> import re

>>> pattern = 'AM?M?M?$'

>>> re.search(pattern, 'M') (1)
<_sre.SRE_Match object at OXOOSEE090>
>>> pattern = 'AM?M?M?$'

>>> re.search(pattern, 'MM') (2)
<_sre.SRE_Match object at OxOOS8EEB48>
>>> pattern = 'AM?M?M?$'

>>> re.search(pattern, 'MMM') (3)
<_sre.SRE_Match object at OXOOSEE090>
>>> re.search(pattern, 'MMMM') (4)

XMEX AR FFLE |, HEEE —NIENFER M, BB =DM FFF
Nt 288 (XAZTIITH , BATIIEEEN) , XEEFHFERE
XMEXCER B LS |, HEEEE—FEANIEFERF M, ME=1"MF
B2 XETTH , BATIIEETEN) , KEILEIFFENEE.
XMEX LB RFE NS |, HELEABRN=/111%F%F v , &/FILE
FREMNGE

XMEX LB FFE NS , BB LEABFRN=/1T%EF/F v, B2 EE
BIELFHENERE (EARE —MRILENZFH V) , BIHAGESIUELTT
1R [E—™ None.

=

S

[©

=

Example 7.6. — NI FE: M nElm

>>> pattern = 'AM{0,3}$' (1)

>>> re.search(pattern, 'M') (2)
<_sre.SRE_Match object at OxOOS8EEB48>
>>> re.search(pattern, 'MM") (3)
<_sre.SRE_Match object at OXOOSEE090>
>>> re.search(pattern, 'MMM') (4)
<_sre.SRE_Match object at OXOOSEEDAS>
>>> re.search(pattern, 'MMMM') (5)

(1) XMEXREBZNR : ‘[LERFENLG |, #5008 0 2 3 N M =4/, &
JEILER NG E. XEN 0 71 3 TTLABMRE CAEAETF ; RK2E
ELRELD 1K, EL 3 XRFERF M, WOTLABRK m(1,3).
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(2) IMEKLEFRFERFLE , TELR=T%E M FRHPH— , &fF
EFFERNG

(3) XMEXILBELFHFERNFLE , HEILEL =11 v FRHPHT , &G

EFFENG

XMEILECF TR NS | #HELE =% M FRPR=1 , &5

EFFBNEE.

XMEXILECF R RN | AR = 0% M RPN =1, BE

REEL L FREBENEE. ENRERNEFHBEREZAHREZIAFIT

BL=IK M 25, (B&Lbr BN v 2R/, B ERIEA L X ANF

ﬁ% , Jé@_/l\ None,

Note:

BAE—NERRFERBER N ENREIKXESFN. 1REERBREFH

EMEZ L RZHIMREEES | B X M E NIRRT B AR XA #E

HEKHLE. EAPEENET , ¥EZHITST%H S M,

7.4.1. BEABA ML

WERNKY B—T X TZERFHNENFRERN , DAILEE MR
THNFRR T BRI E.

[=

@

Example 7.7. B3+ %

>>> pattern = 'AM?M?M?(CM|CD|D?C?C?C?)(XC|XL|L?X?X?X?)$'
>>> re.search(pattern, '"MCMXL') (1)

<_sre.SRE_Match object at OxOOS8EEB48>

>>> re.search(pattern, 'MCML')  (2)

<_sre.SRE_Match object at OxOO8S8EEB48>

>>> re.search(pattern, 'MCMLX') (3)

<_sre.SRE_Match object at OxOOS8EEB48>

>>> re.search(pattern, 'MCMLXXX') (4)

<_sre.SRE_Match object at OxOOS8EEB48>

>>> re.search(pattern, '"MCMLXXXX") (5)

1) XMEXCEFRFEWFFLE , HEEEE—DIEFER M, HEEZ oM, B
EX, BERFRENGEE. Mo, aBlo) XMBERN S M ILAD
A, BEE C EPH—AY. HALIGEE T xu , EAEILED xc 0 Loxexex? |
BEERILEEERFENSERE. VoVl TRD T 1940,

2) XMEXCEFRFEWFFLE , HEEE—DIEFER M, HEERE O™, B
EFLaxaxxe, TERREI Loxoxoxe B, B ILEE L R FEMGE PIATIEN X F
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7, BEELERFENLEE. oL RRZEHEF 1950,

() XMEXILELFRENLE , HEEFE—NUEFER M, EEZ oM, &
ERTEN L ZRAITERSE— x 245, FE BT 55 = TJ15%#/H x
PR, BEEFTENGEE. VoM RRZ I 1960,

(4) IMEXLEFRFENFLE , BEEFE—NIEFER v, EERE oM, ¥
EREN L PRAABEN=AEN X 27, BB FERGE
MCMLXXX FRE 3= 1980,

(5) XMEXILEFRENLE , HEEFE—NIEFRV , EEE oV, BE
ZOEN LB N =ANEN X 2R/, BEKFEILE T LE
Bie , BAKRHE—KRILEH x 255, PTABENMEX LA R MFAR B —4
None. MCMLXXXX x%—ﬁﬁﬁﬂquﬂ’x&&$

T MUBB ERNFREABRUNREFN , TEEBAT , EERRRE

>>> pattern = 'AM?M?M?(CM|CD|D?C2C2C2)(XCIXLIL2X2X2X?)(IX|IVV2I21212)$!
B5E—® nm EEREXNMENRERSFVE ? X MIFRRFENEIE,

Example 7.8. F (n,m} iBEHBINS ¥

>>> pattern = 'AM{0,3}(CM|CD|D?C{0,3})(XC|XL|L?X{0,3})(IX|IV|V?K{0,3})$'

>>> re.search(pattern, 'MDLV") (1)
<_sre.SRE_Match object at OxOOS8EEB48>
>>> re.search(pattern, 'MMDCLXVI') (2)

<_sre.SRE_Match object at OxOOS8EEB48>

>>> re.search(pattern, 'MMMDCCCLXXXVIII') (3)
<_sre.SRE_Match object at OxOOS8EEB48>

>>> re.search(pattern, 'l') (4)
<_sre.SRE_Match object at OxOOS8EEB48>

1) XMEXICEFRFEMNFFLE |, HEILER=10]ER M ZREO—A | EE
ULER D2c{o,3} , MtAL , {UNILEZOTIEM=FFF D #1 O NOIEFARF ¢ 4k4E[m)
BUDGED , UTAC L2x{0,3} , Lkt&L , ULACTTIEM L 2RAAD O NI IEFFF x |, #HF
UGES v210,3) , ttAb , ITACOTER) V #0 O NOJEFRFR |, HZGILEIFFEN
. MDLV KRB EE=F 1555,

(2) XIMEXICELFFEMNFFLE , HEE=OJEN M 2RI, EET
B2 D?c(0,3} , WA —1FFF 0 FI=/T2% ¢ FRFPW—A , FHEILED
L?X{0,3} , WA — L A =A0] % X FRFPW—1 , FEILED
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v210,3} , WALA—NZRF v AI=AT]%E | FRPE—A | #E LA S
KLEERE. MMDCLXVI KRB DE=F 2666.

(3) XMEXLEFFEMFFLE , HEE=T]EN M ZROMEFR | &
EULAD D?c(0,3} , A —NFFF D =TTk c ZRPABZR , #E
UTEE L2x{0,3} , AN — L ZRFF=ANTTIE x ZRTDEAEFARF , #E5ILED
v210,3) , WALA— N2/ v FI=ANO%E | FRPTERR |, BB ILERR
RN E. MvmDcceLxxvil KRS EHF 3888 , XNMFEANAY BIBE
IJAE N HEKHN T SHF.

(4) FREWR ! FRE—NBARIF—F , “BFAE , ZHF{(] , TEZNFKNIE
FhEE—REFEH | ") XMEXLEFRERNFFLE |, EEILE 3 N
& M PR 0 /N, #EILED pec(0,3) , kAL , Bkd 0T34 o HILEL =1
OJ3% ¢ FRFE 0 4, BB ULALD L2x(0,3) , MeAL , Bk I 0T 5%F4F L HILEE=
ANOTIE X R 0 4N, BB ILEE ve10,3) , IALBKI T EF R v HILAL=
A% | ZHN— , RGLEFFENER. ER !

WRAFFEFR—IEHER L HIER TATANXLE , BARMKILEREELF. T,
RO AEEBAA KRR F E X BRMPHNENRENT. HEER
ENANARERERIFECHIENREN. RELBIIFNERF , E_E
HAZBAFRE.

HET—TE , IREETRFI—MIENRINEE , CTTLMERNREARXE
BREFRTTERIE.

7.5. MEIE NFRX =X

Z5 AL, IR WHIRZ A R E RN IENRAN, [ENREEE
B, eI , AMERERIERNRERH S X , REAGERIE DAL
JBREEEIEMR Y. REIERT RIS FIAMECH (inline documentation).

Python StV - FUR BB B AR BLENER A SREERGX MES. — MAEIER
REAH— N REENREXFEZXFIRIER N FE

AB=EFF. THE, GRS BEFALRENES , eiRER
S5, WRFEERBIENRIN P LR~ D= , IRARIE
TREMI— M RBLFSHEHTEN. )

ZBRIER. ERBUENRXPRIERFAFELE Python ABGHPE—#F
T — &S GRTITRE. IMHERAT , XAE—NSITFFE
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DER , MAREEABRER , ©NUERKNITNIE.

A—MIF BB EEFE. LERNEFREINENREENRELN , 5
ANBIENRZIRESRE. TEROFRRIIFIE.

Example 7.9. HFBRBIER (Inline Comments) KIEN Fiks,

>>> pattern = """
A # beginning of string
M{0, 3} # thousands - O to 3 M's
(CM|CD|D?C{0,3}) # hundreds - 900 (CM), 400 (CD), 0-300 (Oto 3 C's),

# or 500-800 (D, fdlowed by O to 3 C's)
(XC|XL|L?X{0,3}) # tens - 90 (XC), 40 (XL), 0-30 (O to 3 X's),

# or 50-80 (L, followed by O to 3 X's)
(IX|IVIV?K{0,3}) # ones - 9 (IX), 4 (IV), 0-3 (0 to 3 I's),

# or 58 (V, followed by O to 3 I's)
$ # end of string

>>> re.search(pattern, 'M', re.VERBOSE) (1)
<_sre.SRE_Match object at OxOOS8EEB48>

>>> re.search(pattern, 'MCMLXXXIX', re.VERBOSE) (2)
<_sre.SRE_Match object at OXOOSEEB48>

>>> re.search(pattern, 'MMMDCCCLXXXVII', re.VERBOSE) (3)
<_sre.SRE_Match object at OxOOS8EEB48>

>>> re.search(pattern, 'M'") (4)

(1) HEAMBUENFRIERE , REEN—EGFFIE | BIUEE— BN
S re VERBOSE , XS ENXTE re MR — "B E , IF&EFILEHN
FNRFRZ— M ENRER. FURERIN , XMERT , BREB
TR BN RESZE) , AL NER FrENERIDEZE). IIRZ
BAABNSHBAER , EMHNEEETENENREIRT2MEE , E&2R
BEFHTTEH.

2) XIMEXICELFFEMFFLE , HEILER=10]1E M ZRPE— | BE
ICED o™ , BEEFR L AI=/0)3%E X ZRUOEZRR , BEEE X, A
TP NLE

() XMEXLELFFEMFLE , HEE=NUJEN M PROAEFR | &
EULALD D2c(0,3} , A — N2 D =TT c ZRPABFR , #HE
UTEE L2x{0,3} , WA — L ZRFF=ANTTIE x PR ABFFR | HeEILED
v210,3} , WAL A— N2 v FI=ANT]%E | FRPIERSR |, BB LA/
==Tip
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(4) XMEBILE. A4 ? BARE re.vERBOSE FRIT , PTLA re.search A%
ERAEA—NREENRAITGEITILEC. Python REEEZNEIM—IEN
RERNEAMEIEANLZZEHXE, Python RNE—NENRZIRABREE
EREN , BFIRMRER AR — MERRAR A AEIRE.

7.6. NRUR: BT HEIEESE

AL REERLEEMEN , MEREE L , RZ2XFLE L. BR
IENRXFAEF XA BRI DIGE. H— MR 44T ILAC FBS , 4ROTASR
BIRAPHrEN A BT, ARTTIARKAA LA E.

XMIFRIBRTHIBZIN S — M SS RN ER , BREURK TEPEE!
K. BEE : BI—NXEEESHE. FREE (E—ME—HXEP) @
HaIHF  REFEXS. T45. BEFSH— N TENRTIHMSEIR
SHEER. A, BEIRER T REENREIANGIT , EERE—
BEBTELMEHNEK.

X B THMREEB R W EIESES :

800-5551212
800 555 1212

800.555.1212

(800) 555-1212
1-800-555-1212
800-5551212-1234
800-555-1212x1234
800-5551212 ext. 1234

work 1-(800) 555.1212 #1234

MATTEBEZN | KREEMAEX SR 800, F&ER 555 , BIFSMNEHMETE
A 1212, SEFHREEMNESH , REEFHEIMEA 1234,

AR EVES BB N TIE , INIFRRE—F.
Example 7.10. RIH=E

>>> phonePattern = re.compile(r' A(\d{3})-(\d{3})-(\d{4h$') (1)
>>> phonePattern.search('800-555-1212").groups() (2)
(800", '555', '1212")
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>>> phonePattern.search('800-555-1212-1234") (3)

1) FMEFIERETPZENRER. XNMERRAK CEFERF RS |
FEETTAD (\d(3). \d{3) B4R ? FIB , (3t KNENERHILE=1EF";
XEGENEAENEHN nm EEN—MEE. ¢ B3 XE EHIT—MF
(0 F o). HENRKFESFEREE HWHILE =" F N , ZELEE]
TEA—INARE T, LUEFEIEE . BELRE—MERR  EEL
FI—TEHILE =R UNE |, BERHI—NERR , 'R
Y ILEE N NMIFEARNE | #EELERERENERE.

(2) ATHEIENREXBITEEPICZ TREOZANE |, FAVER search EHEX
BEIXT R groups() BREL. XN REHKREI—NITAH |, STTHAFHTRIE
TENRERPENRE. EXMIFF , EXT=14E , E—P4EE="
HFN , F_NMHB=TEFN , B=PHBEONEFAL.

(3) IMENRERRNZRLANER , A EEIBELRIGESBEEF M
SHEN , At , HKNBEY BXNENEFRZE.

Example 7.11. XM=&

>>> phonePattern = re.compile(r' A(\d{3})-(\d{3}-(\d{4})-(\d-+H)$") (1)
>>> phonePattern.search('800-555-1212-1234").groups() (2)
('800', '555', '1212', '1234")

>>> phonePattern.search('800 555 1212 1234") (3)
>>>

>>> phonePattern.search('800-555-1212") (4)

@) EMENFERF_E—NLFHEE  EERETEKAE , LTSNS
BEELRE— M= MFEUNAHICL TR, ER—MEFN , BEE
—ME=AMRFUMNAICIL TR, BER—NEFH , EE— AN
MU RAFCIL TR, RREHIT ZIREZEE X ILE T 55— MEFR
RERE—NME—NBEZSNMHFUNAHICIL Tk, BERFHFENG

(2) EH groups) FHEIREI—MEINTTRIITA , BT IERFRERNPEN T
MOMEIZ B4,

(B) REHNE , INMENREAMARRLANER , AN BEREIESHBHAR
FEESEHEFFIEN. WR—NEEFSHEHTHEF. ESHERS
SIER ? IRFE— T — MR BIBRRTT K ILEC/ LA R E B 5 FISREL.

(4) Bgf | IPMENFREXNNAEERRIFBEREM SR , RIMEEESS T
RAREFEERERBT—MEEMNSHEIESH T, IRELZ/RE
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BN, WREMNS , KENEDNSZHA , WREEMES , xHR
EEEEBEESHEREAME ST A.

T—MIFRRENRIALIBE—NEESHRE , XARESRHFNFEL.

Example 7.12. AMER B EFF

>>> phonePattern = re.compile(r' A(\d{3}) \D+(\d{3}) \D+(\d{4})\D+(\d+)$') (1)
>>> phonePattern.search('800 555 1212 1234").groups() (2)
("800, '555', '1212', '1234")

>>> phonePattern.search('800-555-1212-1234").groups() (3)
('800', '655', '1212', '1234")

>>> phonePattern.search('80055512121234") (4)

>>>

>>> phonePattern.search('800-555-1212") (5)

1) H0u ! FELXLEFAHRNTSE , FEE— I =1M8FUNE , BER
\o+ , XRMHARE ? FIE , \0 LEAEF® , BT HF, + TR
PREZDY, B \o+ LEE—NRES M ZEFNHNFR. XHER
BHEFHAN T LEAR S R ARENITIE.

R \o+ U - BIREDEVRT] AL P B = EINBIESE T
SR AEFAD BN EIES IS HEES IR .

FERRE , IMENREADARCRELER , BRACRRBIESHE—E
BRRF. NMREESHEPERFEEAREELTFHNE S EF 2
HHR | XN ENFREAMEFEERNS T ANSRAINER. IER
HATWNEE , EZIFI]UFIRERNEAKBZREN].

CHCE®

S

T—MIFBRENFRIERAIE R E S IR eGS0 H I
Example 7.13. Z3E%k HH BRFNEF

>>> phonePattern = re.compile(r' A(\d{3}) \D*(\d{3})\D*(\d{4})\D*(\d*)$") (1)
>>> phonePattern.search('80055512121234").groups() (2)
('800', '555', '1212', '1234")

>>> phonePattern.search('800.555.1212 x1234").groups() (3)
('800', '555', '1212', '1234")

>>> phonePattern.search('800-555-1212").groups() (4)
('800', '555', '1212', ")

>>> phonePattern.search('(800)5551212 x1234") (5)
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>>>

(1)

F_E—HELL , ARET R ME—A SR IEAE M + ARK . TEBRIESIEN
AEERSZ B AAFEILAED \o+ , TIRILEE \D* T. ¥t + KENXE1L HE
ZAVIE? I, < B XECHESA. Bt , MERNXEEBREITIR
BARTNEIESET.

1R, CERNTTLME. A4 ? SELEEERFENTS  BEE—1E
=ML (800) KA | #:EFR 0 NERE=R , H#EE—MNE=NEF
i (555) W4 , #HEEE O NEF=R |, EEE— M EEMIFAL (1212)
WA , HEE O NMEFRR | BEE— 1 AEEETM (1234) N4A |, &
ERFHENLERE.

XFHEAK A D EEBILALD : LLal RS0 EFF , EA S HIEEE T A
XE x fFERIF BT,

&G , IREEBR TRBFEN—NIE : REMS2UENT. R
BB EINSIF |, groups() RBUNZIREI—MNE AN TTEMITAE |, (B2
MNTRAR—NEF/FE.

EARERB—NMOEEREEA , HEREERETLERX MR, &8
4B ? REX SHEEE—MIIMIFRE , MERRER KR X
SB—NFERFBENFLE , FHABERE. XNEE@E , RIJAFIRBMEE
MEAR0 HEZNERFFR KD X SR E TR

T—MF BRI R R G SR EA H Mt F 1B L.

Example 7.14. RMIBEFF ta=pHF

>>>

>>>

phonePattern = re.compile(r' A \D*(\d{3})\D*(\d{3}) \D*(\d{4})\D*(\d*)$') (1)
phonePattern.search('(800)5551212 ext. 1234").groups() (2)

('800', '555', '1212', '1234")

>>>

phonePattern.search('800-555-1212").groups() (3)

('800', '555'", '1212', ")

>>>

>>>

)

(2)

phonePattern.search('work 1-(800) 555.1212 #1234") (4)

XMENRZAAFTERNILFAER , EEEE—MCILA (XS) BrEiLig
\D* , 0 REZNERFFAT. TR, HAMRERBICILZEFRRFFF (B
MNERBPIFSEER). WRIFRRAEN] , REI TN, HERIEIAR
ERFHCIIKS.

RO SRS RITEIE S , IR EXSTEE—NARES. (EXKSE
HNAFESHEEBAIE , CHRERIERFZAART  B5E—MCiL4A
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JEEH \o* [LEE. )

B) HMTFANRKRE , MERRBERAHEBLENTTEL BTEaFF
FeeiiEl , X MILEF RIS , #E5E 0 NMEFEFAT , &
ER—ME=MEFAAMICZA (800) , HER 1 MNRKFFN (EF
£5) , BER— MM EFFWICILA (s55) , #HER 1 MERFFAT
(EFF) , MEE— M HAONMEFEZAHNCILA (1212) , BERZ 0 MRK
FER, BEE—ME O MFUICILE , &ZERFFENGE.

(4) HALRIENZRZHIEH~E TH—MEREZ HECKRBHNAE). At
AXNEESTRALEL ? RAEECHNKSEEE— 1, ERIFUN
EXSHHEKNAEFHHREIFRFTFR (\0%). K !

EHMNEREFE—T. 245A1E , ENRERNEZN—DFRF B LEILE.
ERWERBET , BREALHENBEAFTERZE. SHROLHLEE

i1, ®AMeRPI ] , IEENRB—IAEHNIZE « RAERZEAXHITE
FRAERFE. FTEHNXMITFRRXNFIE.

Example 7.15. iS5 15 , T HRBEREC

>>> phonePattern = re.compile(r'(\d{3})\D*(\d{3}) \D*(\d{4})\D*(\d*)$') (1)

>>> phonePattern.search('work 1-(800) 555.1212 #1234").groups() (2)
('800', '555', '1212', '1234")

>>> phonePattern.search('800-555-1212') (3)

('800', '555', '1212', ")

>>> phonePattern.search('80055512121234") (4)

(800", '555", '1212', '1234")

@) EE , EXNENREIKFFLED T » 2/, ARAFLEFR S0
2T, BN , IRFERRNIENFREN LB MATFS | Rtz
SNEEANERT. ENRENS [BEEZ IITELFEILAER A\ TS
ME , FENX M EFFEIGE.

2) WERTURNBIT— I EIESE T , TRX M EIESHBHNEFEFENE
7, TWEBIESHEERNN BB ZMERREN 2 IR

B) FARE , IMENREABATIENIRE.

(4) WEREBTE.

BEF—NENREREEBREB LR ? BELBFIANAITF , REER AT
fila?
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SR BERX M RAERO R XM EVREDAMZZRLER , BMER
EY—MERGELAENFR , FUENRNEIETT) , ERICATAIRX
LEFRZ B, WLHRIHEE B RRBIENR AR,

Example 7.16. f17E, i55H (HREKRA )

>>> phonePattern = re.compile(r'"'
# don't match beginning of string, number can start anywhere
(\d{3}) # areacode is 3 digits (e.g. '800")

\D* # optional separator is any number of non-digits

(\d{3}) # trunk is 3 digits (e.g. '555")

\D* # optional separator

(\d{4})  # rest of number is 4 digits (e.g. '1212")

\D* # optional separator

(\d*) # extension is optional and can be any number of digits
$ # end of string

""", re.VERBOSE)

>>> phonePattern.search('work 1-(800) 555.1212 #1234").groups() (1)

('800', '555', '1212', '1234")

>>> phonePattern.search('800-555-1212") (2)

('800', 'b655', '1212', ")

1) BRTHEIREAT , INMENREIRNFEEF—F RPN TLERE B
BRITARNMA —<_ AR,

(2) HTERENFHERE. REF , MATIE. FREATERTXHES.

RXTIENRERNHE —F iz

Regular Expression HOWTO (http://py-
howto.sourceforge.net/regex/regex.html) & 1E NFX A0 20/ 72
Python o F IE ERIE.

Python Library Reference (http://www.python.org/doc/current/lib/) 1A
I re module (http://www.python.org/doc/current/lib/module-re.html),

7.7. /NG

X REIENRAEEB TR TAERRD—8R5Y. Bemidie , BMERIERR
T, 5K, R ARITT.

WE , RRERGE TP
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~ TLER=P AT 8B B FF2G.

$ ILECFPRF R LS

\b ICAE— N ERIF KA R

\d ILBLAEEEF.

\D [CEREEIEHFFAF.

x? JLEC—NOT 2 x 2/F S 2, BIEEE 1 KE 0 K x 14,
x* [GEZ O KRB LR x FAF.

x+ [GHE 1 KEKE LR x FFF.

xin,m} ICHL x 2/ , Z0n IR, ELZ m K.

(alolc) EAIGEL a , EAVLED b , ZAJLEL c.

x) —MRIEOL N RAR—NICIZ4 (remembered group), 4RTT AT
re.search BRER EIXT 5 B groups() ERIFUIRER © HO1E.

IENRAFARE BK , EREHFCENF—NETRBEHBPBATR. K
MZHFS) R BEZHMIR , AT AREIIZEEN , FARKENSMR
RFHEE , AR RENFENERB L ERFANDEEES.

—L&N , BENMaBE AR - FAE  FoBERIENERA.
"B AN T
—Jamie Zawinski, in comp.emacs.xemacs

(http://groups.google.com/groups?selm=33F0C496.370D7C45%40netsca
pe.com)
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Chapter 8. HTML &}
8.1. KU

L2 E7E comp.lang.python
(http://groups.google.com/groups?group=comp.lang.python) FBEIXFIUT
BaRR : “ BAABENIE HTML ST RS HAEH k| B |8 e 2" &
AT (M7 munge] A HTML SORE0SCHR | (BR X ERBIFITE 2
AT EE—RBHFTAN HTML 198 (A0IRI03 1) BIEDR 2 K E
BRTE XL aE.

TEAL—NEEY , T TIEN Python 32 , ©ANTIERSY. E—IR4
BaseHTMLProcessor.py 2—MBA LR , ©OTLAE SRR SCA K H B 1
RLIE HTML X4, S5 "HR4SY , dialect.py Z— MIF , & /R J AMa]{E A
BaseHTMLProcessor.py k¥4, HTML 3C1Y , REXAEBEERE TR, 330
SRR (doc string) FIIERR TR EAEFHFNOMN. KBARNBTELEGE
AN, AAE—NXLEEN T EZATHANRERERE. FELX , MEHR
BERFAEBEESHRRER.

Example 8.1. BaseHTMLProcessor.py

WREE B FEABHHRFGRERF, TTUA FTERARFEEGIRER

(http://diveintopython.org/download/diveintopython-examples-5.4b.zip).

from sgmllib import SGMLParser
import htmlentitydefs

class BaseHTMLProcessor(SGMLParser):
def reset(self):
# extend (called by SGMLParser.__init__)
self.pieces =[]
SGMLParser.reset(self)

def unknown_starttag(self, tag, attrs):
# called for each start tag
# attrs is a list of (attr, value) tuples
# e.g. for <pre class="screen">, tag="pre", attrs=[("class", "screen")]
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# ldeally we would like to reconstruct original tag and attributes, but

# we may end up quoting attribute values that weren't quoted in the source

# document, or we may change the type of quotes around the attribute value

# (single to double quotes).

# Note that improperly embedded non-HTML code (like client-side Javascript)

# may be parsed incorrectly by the ancestor, causing runtime script errors.

# All non-HTML code must be enclosed in HTML comment tags (<!- code —>)

# to ensure that it will pass through this parser unaltered (in handle_comment).

strattrs = "".join([' %s="%s""' % (key, value) for key, value in attrs])

self.pieces.append("<%(tag)s%(strattrs)s>" % locals())

def unknown_endtag(self, tag):
# called for each end tag, e.g. for </pre>, tag will be "pre"
# Reconstruct the original end tag.
self.pieces.append("</%(tag)s>" % locals())

def handle_charref(self, ref):
# called for each character reference, e.g. for "&#160;", ref will be "160"
# Reconstruct the original character reference.
self.pieces.append("&#%(ref)s;" % locals())

def handle_entityref(self, ref):
# called for each entity reference, e.g. for "&copy;", ref will be "copy"
# Reconstruct the original entity reference.
self.pieces.append("&%(ref)s" % locals())
# standard HTML entities are closed with a semicolon; other entities are not
if htmlentitydefs.entitydefs.has_key(ref):
self.pieces.append(";")

def handle_data(self, text):
# called for each block of plan text, i.e. outside of any tag and
# not containing any character or entity references
# Store the original text verbatim.
self.pieces.append(text)

def handle_comment(self, text):
# called for each HTML comment, e.g. <!- insert Javascript code here —>
# Reconstruct the original comment.
# It is especially important that the source document enclose client-side
# code (like Javascript) within comments so it can pass through this
# processor undisturbed; see comments in unknown_starttag for details.
self.pieces.append(" <!-%(text)s—>" % locals())

def handle_pi(self, text):
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# called for each processing instruction, e.g. <?instruction>
# Reconstruct original processing instruction.
self.pieces.append("<?%(text)s>" % locals())

def handle_decl(self, text):
# called for the DOCTYPE, if present, e.g.
# <IDOCTYPE html PUBLIC "-//W3C//DTD HTML 4.01 Transitional//EN"
#  "http://www.w3.0org/TR/html4 /loose.dtd" >
# Reconstruct original DOCTYPE
self.pieces.append("<!%(text)s>" % locals())

def output(self):

"""Return processed HTML as a single string
return "".join(self.pieces)

Example 8.2. dialect.py

import re
from BaseHTMLProcessor import BaseHTMLProcessor

class Dialectizer(BaseHTMLProcessor):
subs = ()

def reset(self):
# extend (called from __init__ in ancestor)
# Reset all data attributes
self.verbatim = O
BaseHTMLProcessor.reset(self)

def start_pre(self, attrs):
# called for every <pre> tag in HTML source
# Increment verbatim mode count, then handle tag like normal
self.verbatim += 1
self.unknown_starttag("pre", attrs)

def end_pre(self):
# called for every </pre> tag in HTML source
# Decrement verbatim mode count
self.unknown_endtag("pre")
self.verbatim = 1

def handle_data(self, text):
# override
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# called for every block of text in HTML source

# If in verbatim mode, save text unaltered;

# otherwise process the text with a series of substitutions
self.pieces.append(self.verbatim and text or self.process(text))

def process(self, text):
# called from handle_data
# Process text block by performing series of regular expression
# substitutions (actual substitions are defined in descendant)
for fromPattern, toPattern in self.subs:
text = re.sub(fromPattern, toPattern, text)
return text

class ChefDialectizer(Dialectizer):
"""convert HTML to Swedish Chef-speak

based on the classic chef.x, copyright (c) 1992, 1993 John Hagerman
subs = ((r'a([nu])', r'u\1"),
r A([nu]) r'u\1'),

r'a\B', r'e'),
r'A\B', r'E"),
r'en\pb', r'ee'),

(
(
(
(
(r'\Bew', r'oo"),
(r'\Be\b', r'e-a'),
(r'\oe', r'i'),

(r'"\bE", r'l"),

(r'\Bf', r'ff"),

(r'\Bir', r'ur"),
(r(\w*?)i(\w*?)$', r'\lee\2'),
(r'"\bow', r'oo"),

(r'"\bo', r'oo"),

(r'"\bQ', r'00'),

(r'the’, r'zee'),

(r'The’, r'Zee'),
(r'th\b', r't"),
(r"\Btion', r'shun'),
(r"\Bu', r'oo"),

(r \BU' r'0o’'),

(r'v )

(r'v', r'r"),

(r'w', r'w'),

(r'w', r'w",

(r'(faz][.]', r'\1. Bork Bork Bork!"))

r
r
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class FuddDialectizer(Dialectizer):
"""convert HTML to Elmer Fudd-speak"""

subs = ((r'[rl]', r'w"),

class OldeDialectizer(Dialectizer):
"""convert HTML to mock Middle English"""
subs = ((r'i([bcdfghjklmnpqrstvwxyz])e\b’, r'y\1'),
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r'qu’, r'gw'),
rth\b' r'f'),

(
(
(r'th', r'd",
(

r'i([bcdfghjklmnpgrstvwxyz])e',

r'ick\b', r'yk'),

rl

r'e[ea]([bcdfghjkimnpagrstvwxyz])', r'
r'([bedfghjkimnparstvwxyz])y',

r'([aeiou])re\b’, r'\1r'),

r
r'tion\b', r'cioun'),
r'ion\b', r'ioun'),
r'aid', r'ayde'),
r'ai’', rey)
ray\o', r'y"),

ray', r'ey'),
r‘ant', r'aunt'),

r'ea', r'ee'),

r'ue', r'e'),
r'oe', r'o'),
r'ou’, r'ow'),
r'ow', r'ou'),
r'\bhe', r'hi'),
r've\b', r'veth’'),
r'se\b’, r'e'),
r"'s\b", r'es'),
r'ic\b', r'ick'),

r'ics\pb', r'icc'),
r'ical\b', r'ick'),
r'tle\b’, r'til"),
r'l\p', r'l'),
r'ould\b', r'olde"),

r'own\pb', r'oune'),

(r'
(
(r'i
(r
(
(
(
(
(
(
(
(r'
(
(
(
(
(r'oa', r'oo"),
(r'
(r'
(r'
(r'
(
(
(
(
(
(
(
(
(
(
(

r'n[.]', r'n, uh-hah-hah-hah."))

a([bcdfghjklmnpgrstvwxyz])',

(
r'([bedfghjkimnparstvwxyz))er',

(

i

ia([bcdfghjklmnpgrstvwxyz])',
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r'un\p', r'onne'),
rry\ob', r'rye’),

(

(r

(r'est\b', r'este"),
(r'pt\b’, r'pte’),
(r'th\b', r'the'),
(r'ch\b', r'che’),
(r'ss\b', r'sse’),
(r'(fwybdp])\b'", r'\1e’),
(r'(Imt])\b", r'\1\1e’),
(r'from’, r'fro"),
(r'when', r'whan'))

def translate(url, dialectName="chef"):
"""fetch URL and translate using dialect

dialect in ("chef", "fudd", "olde")"""
import urllib

sock = urllib.urlopen(url)

htmISource = sock.read()
sock.close()

parserName = "%sDialectizer" % dialectName.capitalize()
parserClass = globals()[parserName]
parser = parserClass()
parser.feed(htmlSource)
parser.close()

return parser.output()

def test(url):

"""test all dialects against URL"""

for dialect in ("chef", "fudd", "olde"):
outfile = "%s.htm|" % dialect
fsock = open(outfile, "wb")
fsock.write(translate(url, dialect))
fsock.close()
import webbrowser
webbrowser.open_new(outfile)

__main__":
test("http://diveintopython.org/odbchelper_list.html")

if __name__ ==

Example 8.3. dialectpy HIHiHER

BTN S Section 3.2, “List /1MB” 6 il R (A IR 8L BT VT 1B (mock
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Swedish Chef-speak) (../native data types/chef.html) (3KE The Muppets), =
{F1&/RERBE0]E F1E (mock Elmer Fudd-speak) (../native_data_types/fudd.html)
(3kE Bugs Bunny RiEHE) FIEAPHLEHIE (mock Middle English)

(../native data types/olde.html) (FEMFKIETIFEMN (AFHEFUFELE) ).
MREEFHETTEN HTML JEREE , BSXIABEHR HTML TRCH B IR
BHI , (EREIMCZ BN XA EERBRIES . WRENEFT(F4H
ok, LhRL , (NERSAREEEGR T RIESIRAFEFETFR
Bz,

<div class="abstract">

<p>Lists awe <span class="application">Pydon</span>'s wowkhowse datatype.
If youw onwy expewience wif wists is awways in

<span class="application">Visuaw Basic</span> ow (God fowbid) de datastowe
in <span class="application">Powewbuiwdew</span>, bwace youwsewf fow
<span class="application">Pydon</span> wists.</p>

</div>

8 . 2 « sgmilib.py ﬁéﬂ

HTML ZMESR=F : ¥ HTML R ERERAE , STRERH#HITILT |, #F
WREBEBEHEK HTML, SF—2&:@1d semiiib.py SKSERRE , ©EPRAE Python
FER—ERS.

BERAENRBERE HTML R , TREGMWE. XSGR
BT SERIMCHRESTONEFI. @F EH AU ALIE HTML
, MR UXAFZH E— N XAREFIHEATLEE , U TR 7R D
BT ESPIHATNIR T A E TR PHITHRE. semiiiv.oy RILH T HTML ]

51,

semllib.py B E—NEZEMRZE : SGMLParser, SGMLParser # HTML MR B AR A
B, LLAOFFIBPMEHESRIFC. EERIHMRERX MR EA—IM RN A
BjE . eaRERAINESE  BA— 1 83RRNFE. ATEAXN
es , WHEE TR seMLParser 28, HEBHXET K. XMZHHK I ER
N T HTML 374 BESR © HTML E5HRE T 7 iZ A RN IR FAIE LB
EHSH.

SGMLParser ¥ HTML SRR 8 288048 , ARIEXTE—3SF RS Mu Tk
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FHIBPRIC (Start tag)
EFE— N HTML FR12 , 1 <html>, <head>. <body> BY <pre> &f , B,
BE—E—FRIT |, 14 <brs B <img> &, Y THEI—NFFIERIC
tagname , SGMLParser ﬂ%ﬁﬁ%fq start_tagname E!Z do_tagname E‘]jj‘/f 'fﬁﬂ
10, HEHE <pre> FRIC , BREIHK— start_pre BX do_pre HIFIE.
WRIET , seMLParser RF X MRCH B IRFKEBX N FIE ;
SR, ERAXMRMCHZFFBHESIRKVE A unknown_starttag J5 k.

£Z5RAMC (End tag)
BT —NEE HTML FRIC , 18 </htmi>, </head>. </body> BX </pre> &£,
%ﬁagu—/ﬁéﬁﬁﬁfﬂ_ﬁfﬂﬂ' , SGMLParser ‘J%E?jz,,’g)‘q end_tagname E{ljj‘/z"i '!Z[I
R¥E , saMLParser WRAXANFHE , BREERIRCKZFKE A
unknown_endtag .

=45 | (Character reference)
AFRANTHHIERER N #HHR R RN CFR , B a#160;, 24
$E , sGMLParser {f AT FHHIEEE R M7 SRR AR E A
handle_charref ,

SL{AS | (Entity reference)
HTML 54K , £ &copy;. 243E! , saMLParser ] HTML SCA ZF K1
FH handle_entityref ,

¥R (Comment)
HTML i8¢, BFE7E <1- .. > [8]. Z53%E] , seMLParser FIIERABKE
FH handle_comment,

Rb3EFE4S (Processing instruction)
HTML &MEFE4S , BFETE <7 ... > Z[8). IEF , seMLParser FARMIEFES
RASEVE F handle_pi,

7588 (Declaration)
HTML FSBF , 40 pocTYPE , BFETE < ... >Z[8). K E! , sGMLParser FFE
BN A handle_decl,

NARHHE (Text data)
XA, NHEET 7 MEFNEMREA. 243RE] , seMParser ST
SEVE A handle_data,

Important: &&= & : DOCTYPE

Python 2.0 F£7E—* bug , B]) sGMLParser ST ABEIR FIFEEA (handle_decl 7KITAS

SEA) , XBEIRE DoCTYPE HEHFHIZBERE I, X/ MEIRTE Python 2.1 f

WIET.

sgmllib.py BB B— NIWAE A2 TiX—=. BITLLSEAT semilib.py , TE
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T TEA—N HIML XHHEZF , RREREMTIMCHEETRNE
EPEEAIFTENER. ERXIRET T, seMLParser 2K, RIFENX
unknown_starttag , unknown_endtag , handle_data *ﬂﬁ?f%%;ﬂﬂ‘] ﬁé“’f/ﬁﬁ
BITENE ENINSEL

Tip: 7 Windows THERSTESE
F£ Windows T B4 ActivePython IDE B , #XT]ATE “Run script” XHEIERHEE 6
21T, BTN SHNFF.

Example 8.4. sgmiib .py BIEEB] E

TEHE MR , KEABHK HTML MAKER |, toc.html, 2R , BREE
IZTTEE SN BEAARE. RRELIRE TEAPBHE HTML A, TTEAN
http://diveintopython.org/ T 2k.

c:\python23\lib> type "c:\downloads\diveintopython\html\toc\index.html|"

<IDOCTYPE html
PUBLIC "-//W3C//DTD HTML 4.01//BN" "http://www.w3.0rg/TR/html4 /strict.dtd">
<html lang="en">
<head>
<meta http-equiv="Content-Type" content="text/html; charset=1S0-8859-1">

<title>Dive Into Python</title>
<link rel="stylesheet" href="diveintopython.css" type="text/css">

LB

BT sgmiiib.py IR EMIZITE , SBERI TN

c:\python23\lib> python sgmllib.py "c:\downloads\diveintopython\html\toc\index.htm|"
data: "\n\n'

start tag: <html lang="en" >

data: "\n '

start tag: <head>

data: '\n

start tag: <meta http-equiv="Content-Type" content="text/html; charset=1SO-8859-1" >
data: '\n \n

start tag: <title>

data: 'Dive Into Python'
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end tag: </title>

data: "\n

start tag: <link rel="stylesheet" href="diveintopython.css" type="text/css" >
data: '"\n

.o BE L
THEFEETCEIHER

FZA seMLParser SEAIEE A HTML 304 Pl ERRSGER O MR RO 2K
T4k, sGMLParser SE B3 BaseHTMLProcessor , BB = J FTB 8 NMIEF
%, KEEATNMAARPERFREIBK HTML,

F-254¥, BaseHTMLProcessor SEBIEE Dialectizer , BN T—LFE , LA
kAL IEFEEH) HTML AT , 2A/578 5 J handle_data 5k , IRHET FISkAL
2 HTML PRICZ (B SCAS R BFEDSR.

T, Dialectizer SRBFEE N T IAKIEMNEIZE, 3LER K
Dialectizer.handle_data /£ .

45— NEEM , ©OTRAM nttp://diveintopython.org/ ZEHER—NEIER
web TUH , AFAEE.

PRI FNIAE | BRI AFESI BB 3K locals, globals FIET dictionary B FF &5
BAMHRE.

8.3. M HTML 3T 3eHRE 18

AT HTML XA hIRERAE , # seMLParser 54T F2-AL, , RIGXIARE
FEHPRICEESHERE X T TE.

M HTML TS PR BEHE I EB— 2 2152 HTML 30, IR ETER
BHEE HTML XX |, o] ME R ANE SR RO Btk , B_EIER
= BHNEMLFRM M TTSE] HTML,

Example 8.5. urllib /M8

>>> import urllib 1)

>>> sock = urllib.urlopen("http://diveintopython.org/") (2)
>>> htmlISource = sock.read() (3)

>>> sock.close() (4)

>>> print htmISource (5)
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<IDOCTYPE html PUBLIC "-//W3C//DTD HTML 4.01 Transitional //EN"
"http://www.w3.org/TR/html4 /loose.dtd"><htmI><head>

<meta http-equiv="Content-Type' content="text/html; charset=1SO-8859-1'>

<title>Dive Into Python</title>

<link rel="stylesheet' href="'diveintopython.css' type="text/css'>
<link rev="made"' href="mailto:mark@diveintopython.org'>
<meta name="keywords' content="'Python, Dive Into Python, tutorial, object-oriented,
programming, documentation, book, free'>
<meta name="'description' content="'a free Python tutorial for experienced programmers'>
</head>
<body bgcolor="white' text="'black' link="#0000FF' vlink="#840084" alink="#0000FF'>
<table cellpadding="'0" cellspacing="'0" border='0" width='100%">
<tr><td class="header' width="1%" valign="top'>diveintopython.org</td>
<td width="99%" align="right'><hr size="'1"' noshade></td></tr>
<tr><td class="tagline'
colspan="'2">Python&nbsp;for&nbsp;experienced&nbsp;programmers</td></tr>

[...B&...]

(1) urliib BEHLEVRAE Python FEM—ERSY. ©EBT L&, TTUUNETE
EXRE) URL (FEFEMIT) KRB EHEEIEEREIREE.

(2) urlib FEERE 18] B B E A2 BR A urlopen BRNER BB X TT BN SCAS. FTHF
—A URL BETHA—AEMEL.  uropen BHIRBHEZG XF—FHKXE , ©
BN E RN HE.

(3) fEFIE urlopen MR [EHIZE4XT 5 BRI R B R F T FAE read , BT
LA R TTREE A HTML IEZE—DNF R, XD Z IXFEF readlines ik |
XA IETT LA SUARIRITIRA— NS IR .

(4) YATINTS , BEHAREE cose , BLAIE— M EH ST,

(5) BTEFATH http://diveintopython.org/ ETTHIFER K HTML RFE—NFRFE
BT, BERITESTE.

Example 8.6. urllister.py NA

WREERRE TEABMHRFGIRERF, T TERAEFAEMMEEGIREF
(http://diveintopython.org/download/diveintopython-examples-5.4b.zip).

from sgmllib import SGMLParser

class URLLister(SGMLParser):
def reset(self): (1)
SGMLParser.reset(self)
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self.urls =[]

def start_a(self, attrs): (2)
href = [v for k, v in attrs if k=="href'] (3) (4)
if href:

self.urls.extend(href)

(1) reset B SGMLParser B __init__ JFiESRE A , WO ATEQEE— N ras st
BFITXREMA. FLARREFTEMYILEN , 1E reset PEM , MAELE
_init__ B, XEESFAER— O IRT , TR E S 610,

(2) REHE— <a> FRIC , start_a BEH SGMLParser BHTEA. X MRCT]
PAEE— nef BYE , B EAEHTEHNEH iZI] name BX title, attrs =
—N tuple B list |, [(attribute, value), (attribute, value), ...]. EE E 0] AR &—
BHRH HTML 718 <a> (RETCH) , 3XBF attrs /{%7- 2 list,

(3) FAMTLLBET —MERNZER list A FKEIHX <a> FRCETHE—
™ href BYE.

(4) B k=="ref WFEFHRLHREXSK/NEN , EEXERERL2HN. BAA
SGMLParser &TEGIE atrs P B ZHNN/NE.

Example 8.7. {3 urlister.py

>>> import urllib, urllister
>>> usock = urllib.urlopen("http://diveintopython.org/")
>>> parser = urllister.URLLister()

>>> parser.feed(usock.read()) (1)
>>> usock.close() (2)
>>> parser.close() (3)

>>> for url in parser.urls: print url (4)
toc/index.html

#download

#languages

toc/index.html

appendix/history.html
download/diveintopython-html-5.0.zip
download/diveintopython-pdf-5.0.zip
download/diveintopython-word-5.0.zip
download/diveintopython-text-5.0.zip
download/diveintopython-html-flat-5.0.zip
download/diveintopython-xml-5.0.zip
download/diveintopython-common-5.0.zip
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LLBE

(1) PBFAENTE SGMLParser PH] feed ik , ¥ HTML NEAMTESP. i
N EBEW—NFERFE |, INFRFEFE usockread() PTIREIN.

(2) BRAEIMH—FE , —BAMIBSEEE |, FRIVIX close #RMY URL XTZ.

(3) X close BTN SR , ERTARMKER. feed T IHEARUEXT
AT EE HTML HTANE | ©UTRESXEHITR P ALE , SFENE
ZHNE. REREFZHNNE , SR close KRIFTFHX , HH 3%
FIEA BN A B ERAIE.

(4) —B 5 HTE8 8 close , SMTITEHIMLER T, parser.urs PEETFE HTML XX
MR EER: URL, (MIRMZSE A EERA—F , ER
AT TABREFRA. )

8 . 4 « BaseHTMLProcessor.py ﬁéﬂ

SGMLParser B B RASFAARAIER. ©REMT , 447, BT, SHFEIkE|
RWEENRASBRAENN— N FE , BXEHEFTAERME. seMLParser
Z— N HTML JEZEZE (consumer) : EHW HTML , K ELSMRRR/INK, SEH4080
/N, IEWEERBEIN , R F , EOTLAE X sGMLParser B9-F2E , BT
AR ANRCAIA R E BRART , I— MNP A EEEN—IIIR. T
ERIVERBEXREER—F. RINEEX—NOJLHIE samLParser &
KEABERAN—NE , BEEEEEN HTML XX, BEARENRR , XA
ZERZ— HTML ££7~=& (producer).

BaseHTMLProcessor 24k, SGMLParser , FH T 2T 8 MNIIEF 1 :

unknown_starttag, unknown_endtag, handle_charref, handle_entityref, handle_comment,

handle_pi, handle_decl *[I handle_data,

Example 8.8. BaseHTMLProcessor 1A

class BaseHTMLProcessor(SGMLParser):
def reset(self): (1)
self.pieces =[]
SGMLParser.reset(self)

def unknown_starttag(self, tag, attrs): (2)
strattrs = ""join([' %s="%s""' % (key, value) for key, value in attrs])
self.pieces.append("<%(tag)s%(strattrs)s>" % locals())
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def unknown_endtag(self, tag): (3)

self.pieces.append("</%(tag)s>" % locals())

def handle_charref(self, ref): (4)

self.pieces.append("&#%(ref)s;" % locals())

def handle_entityref(self, ref): (5)

self.pieces.append("&%(ref)s" % locals())
if htmlentitydefs.entitydefs.has_key(ref):
self.pieces.append(";")

def handle_data(self, text): (6)

self.pieces.append(text)

def handle_comment(self, text): (7)

self.pieces.append(" <!-%(text)s—>" % locals())

def handle_pi(self, text): (8)

self.pieces.append("<?%(text)s>" % locals())

def handle_decl(self, text):

1)

3)
(4)

(5)

self.pieces.append("<!%(text)s>" % locals())

reset BH SGMLParser.__init__ ﬂﬁfﬂﬁﬁ T % Zﬁﬂ%— self.pieces Iy
WAZFIR. self.pieces T EUEEY , HRARMAFHEMER HTML XX
BB AER., SN IEEEEM seMLParser BT4MTERE) HTML ,
BEANFIERERNFRFEIENE self.pieces Z T, 7ER , self.pieces £—
A list, HFEEREENA—NERS , KT AEHHEN R ERIENE
TREE. XFEMETLE , B2 Python ZELLIE list FEMERTH—L.
(5]

A BaseHTMLProcessor &8 J45AIFRCE N FHE (J07E URLLister ] start_a
FEE) , SGMLParser ¥ X BF— PN FFAEPRCE A unknown_starttag k. IXNIT
IEREWARIC (tag) FIBMERZF/EXTH list(atrs) BFISE , EFIEWLEH
HTML , EE RS RIBNNE seif.pieces fa. XEWFEABBIAFLREL ,
BN TREZT—THERH.

EMERINCETREEE , ARFEANCEF , IEE6E <> BSP,
= seMLParser $HREI—PNFFF3 AN , SRS |[RXEA

handle_charef, R05R HTML XAYELE &#160; X5 | , ref ¥4 160, EH
FIG TR NFRE | RER ref OIRIE &t...; R,

SUAS | REFRS [, BE2RE#S. ERFIENES [ARENR ref

==L

J 11 NN
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BIRTE &..; FRFEDE,. (LhRL , —(iEPHEETREEEEL | R
ZHNEFEM AL R 2. (NEREFIFAEN HTVML S EU—ASER ; HE
B EERZHSEHARIM,. FEZHE , FR/E HTML SEEDEE I
Python BJ— MY htmlentitydefs BIRRERTT . MM [HERSMY it iB4). )
(6) STAERNIET B ANEIEUHIBNIE! self.pieces JT.
(7) HTML iFREIRTE <. FHFH.
(8) AIEFELSBIKTE <2..> FRP.
Important: /31 ABZAK HTML 438
HTML ATEZEKETEIE HTML (R 3%#K JavaScript) AMREFEFE HTML JER
o, EREZERTTEEZX AWM (T EAE RSN AR X
1#1&) . BaseHTMLProcessor Z:ft.l'fFlZ*¥ , PU%H*DZIKEJR)\?%XIEH% , E){%%ﬁé'flﬁ
HTML —#£3t 1T 404, Bilk0 , WRPAE ST/ NFHETS | seMLparser TTHE
ARSI AR EITHRICHB M. SaMLParser B RFEFRICZH BHEZEB R/
B, XEETEEHIR TS |, 3B BaseHTMLProcessor S FXE | S-504 B £t 7]
T RE BN HTML X TTEeE A &85 [ SE0RHBE 15) |, XFVRASEIR
AR, Wiz 2 ENE P AAE HTML IR TR,

Example 8.9. BaseHTMLPro cessor HitBEH

def output(self): (1)
"""Return processed HTML as a single string"""
return "".join(self.pieces) (2)

(1) IXZTE BaseHTMLProcessor FHI— NIk | BAKTASH A ZE SGMLParser BT
WA, EAETHRAIEREFEHETIIEME HTML {R7FFE self.pieces I,
XN R EEE A XL A ERiEER— /8. ENREREN ,
Python ZEAMEZIRFEIEF 16 , EXTFREIEFEET. FIEAFAT]
HEEEANHALEECN AT ENFFE.

(2) WMRETE , WOTLIARAEF string BEERE join JFJE : stringjoin(self.pieces,
.

BH—F R

W3C (http://www.w3.org/) Wit TFRFFIZES | A
(http://www.w3.org/TR/REC-htmI40/charset.htmli#entities).

Python Library Reference (http://www.python.org/doc/current/lib/) &2
THEREWEE , B) htmientitydefs FRER
(http://www.python.org/doc/current/lib/module-htmlentitydefs.html) B
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BRHEL.

8 . 5 « locals ﬁ globa Is

HAVERE—T HTML BRI ERR |, 78— Python JN{I4LIEASE. Python
BFANRNEREE , locals # globals , A 1FEMTET dictionary fi5/a) /FHERFD
ERTENF.

WITF locals 18 ? IE— X ZEXEFEIN :

def unknown_starttag(self, tag, attrs):
strattrs = ""join([' %s="%s""' % (key, value) for key, value in attrs])
self.pieces.append("<%(tag)s%(strattrs)s>" % locals())

XS5 HHEETREER ocats . BiE , BRELIXT HLTFOMR.
xR EAREE  EHEEM L.

Python I EZ=ZT BN RARICRETEN L. 2FFERE—
dictionary , ENBEFZMEXELZ , CHERENRLETENE. Lt K Z2F
Z= (80T AR Python B4 dictionary —¥3tfTiA(a) , —& KIS EE.

E— Python BEFFHEM— M)y , MEE/LNTHANEZFZEE. BNE
HHBEEECOHEZFTE , YEEREFETE , TSR T RENEE 685
RHNSEHEREXNETE., S MERBETCECKZFTE , s
ZF7E bﬂiTﬁﬂ%&E BIEEH. X HESAKRER, RHRE
WA EFE ﬂﬁﬁmWﬁ%*WE,EﬂﬁﬂﬂTwﬂE,EﬁWEW
ﬁ%mﬁﬂ

W—ITRIDEF AR x WER , Python £EFFE T BRNZFES [@EEHRAF
B, RERITIF

1. BEEFE E—AFTEHT R AR AR, WREEEN T—1NE
AR x, H—PBH x, Python BERE , REHFLER.

2. ERZFEE—FIEUINER. WREREXL T —MEN x NEE
RS , Python BERERGELRR.

3. NEZFZTE—XEMRHBEL/N. FARKFHEI , Python
KRR x ERNERMEEE.
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Z0R Python TEXEZF T EIAZE] x , ©RIRFEIHS | K— NameErmor F
W, [EBF1E3% There is no variable named 'x' XFHE—FR(EE. , [E1%E! Example 3.18, *
2 AARENTE" , GAEE-BLHEXRNES. BRHREKLT
Python ZE45 HX B KSR Z Bl T2/ D EEE .

Important: {BER 2 : BRENIERAE
Python 2.2 5 |\ T—HEBAREEEEZENNE , o BEFTENERIF
#FEMIERE. 7E Python 2.2 JRANZHT , HRFE— N EREKENEK lambda FRI%K
o5 |[F—NAEER , Python S7EX4RET (BXEMIZK lambda) BB ZF = (8] HP1E
R, RIEHEEHNZF (8. Python 2.2 ¥ R7EXET (BREHIEK lambda) BRI
ZFZFEPER , ATEEXEBHHEFTE PR |, HERRRNEFT
[EF#EE. Python 2.1 T] DABTR RN ITAE , SR&EHE , #& Python 2.0 5L
1E. (BE2ETJLIE TFE—TAISBE M EHERRRE | FERNRER T ERk
& Python 2.2 7= :

from __future__ import nested_scopes

BRBAMMBEIER ? FEX O | HBURX—SIEFEE. & Python FEF
ZHE—H | BR TR EESTIEET e, (AR ? IEIE, BEE=
ZFEITTLLEIRE R locals ERESKIAE., 2/ RHREH) 2FF 0T LLEEH
B 1 globals EREKIA[A).

Example 8.10. locals 918

>>> def foo(arg): (1)
x=1
print locals()

>>> foo(7) (2)

{'arg": 7, 'x": 1}

>>> foo('bar') (3)

{"arg'": 'bar', 'x': 1}

(1) R foo EENR/MELFZEPERNNER : ag (EREZFIENRHY)
A x (ERTERE RN K).

(2) locals 1IRE—PEZF/{ERTH] dictionary. X dictionary H#FEFFFEBTE
AHEELZTF , dictionary K{ERZEHCIRE. FTLAR 7 KA foo , &
ITENH A S ZHF N EERAERK dictionary : arg (7) F1 x (1),

(3) EI8—T , Python BENREIEXRE , FIAETTLAIER BHMAZIRLE arg —
NFRE |, XN R (FOXT 10cals BB ) HNHABRFHIAE. locals TTLAA
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THRERENEZE.

locals X /B ER (R ZF= A TEAA | govals BT LT (RR) BF = (8]
THA. 2R globals BRNNKE , AA—MRRNZFZEEZESANEN.
RN ZF T AU S TEREN TR EE | RO TEERR

e HRHAIZE. RS , EXREE T EAHSAZ IR PR,

[B]48—"F from module import I import module Z [BIBANE]. {FF import module , &
HBESHESA  ERERFEECHEZFETE , XMEATARTEERAE
R Z k500 e R EREEB M : module.function B RE. {1B2{EF from module
import , SCPR_ERMNA—MERPEIEEN R EF BHESAZEECHNZFS
8] , XMEAT AT LAEEG R ENHATES [ATENRIENER,
P8 glovals R¥ , BEEVMBEIX—YINRAE.

Example 8.11. goba Is MR8

EE TESHHNTESE BaseHTMLProcessor.py EBERHIEEER

if _name__=="__main__":
for K, v in globals().items(): (1)
print k, "=", v

(1) REHIMRT , BEDGFIEELLEEEELT T, gobals BELRE—D
dictionary , FAVE items FFEFIZAEM(E KR A dictionary, FEiXE U
— B FTZRTA LR globals BREY.

WENBMTIETXNEAE , 2FETEN S (ERE 0% L0665 BN
AR, ZRBT BN ARLSF S PTRIRE Python fRA) :

c:\docbook\dip\py> python BaseHTMLProcessor.py

SGMLParser = sgmllib.SGMLParser (1)

htmlentitydefs = <module "htmlentitydefs' from 'C:\Python23\lib \htmlentitydefs.py'> (2)
BaseHTMLProcessor = __main__.BaseHTMLProcessor (3)

__hame__ =_ main__ (4)

... rest of output omitted for brevity...

1) FNVERT from module import 3B SGMLParser M sgmilib PFEAN . HHZRE
BEESAZKNNORRZFZE T , X,

(2) EEEBBIFAD htmientitydefs XTEL—T , B2 import #THSA K. HBLE
U, htmlentitydefs FRERZAS FEH SN T EZF () , {EREE XTE htmientitydefs Z F
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H entitydefs AAEEIRE.

(3) XMEHRHREN—NE | BaseHTMLProcessor , ANfg. 1EEIXJLEEZEA
5, R2—MFRH2EsLpi,

(4) 1845 if _name FIHIG ? HE{T—/MEERE (FAXTFMNBI— M ERPF
)\ﬁ'ﬁ%) , Wﬁﬂ‘] __hame__ %—/I\%%HE __main__, W%f[]x%?ﬂlz/l\*ﬁﬂ%
WAERI A N DFIEITH |, T8 _name_ {EHA __main_ , XEEATAFKA]
IXER BT EHIFTED globals MAISTTLABITH R EA.

Note: ZAFRMIBNZVIE

&8 1ocals #0 glovals EREN , BT IRMAE RWFRFELFETT AN SHASEUET

AENE. XHERE TIXRENTIEE | getattr R AVF BT IR R EF

FFEB 2 XTI EE M R 2K

TE locals 5 globals Z [ RIM—NEENX 7 , BEOXETCEIEZ Bt T
B. EIWHAHRSEIEN , BEEVDEERSDEELFITE.

Example 8.12. locals = RIEM , globals &

def foo(arg):
x=1
print locals() (1)
locals()["x"]1 =2 (2)
print "x=",x (3)

z=7

print "z=",z

foo(3)

globals()["z"] =8 (4)
print "z=",z (5)

(1) FEAER 3 KEA foo , SFTEIE (arg”: 3, 'x: 1}, XPMLZIRMTATIER.
(2) locals =—MRE dictionary BIERZK , X E&EFE dictionary IR E T—MH.
RO BENA XS E FTRARE x WEN 2, BHAS. locals SRR LIRE
BEIFHRZF=E , ©BREINE—NMEDL IS EH THRENBTLF
T EPREEEHTEN.

XEESTTEIE x=1 , TARZ x=2,

ER TX locals AR Z J5 , BUJEENAXEAS A 2 9E , ERTTLL
BT Python ZESCII R FITBE X A (T XEX FFHTIUAERHFR |,
FRAKBCERRETLIEM) |, gobals IREASLFRNLF/LZFEEE , AZE
— NN : 5 ocals KITATEHE K. FTLAXT globals P& [EIEA dictionary
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RN R N BLEEE B2/ EE.
(5) XFFETTENH =8, TAE 2= 7.

8.6. ET dictionary H=F & X4t

AT AZEES] tocals F globals ? B AEE TR TTLASES] FET dictionary H=F
. SoFEdeEicE , ERERTNRE T —HEERAFEREE
W—REEN T E, BEBIIFE— tuple B, IREBIFFEA T EDEME
RATMCAERTE L. REXFHIERERS , BEFERE S TR ,
ARSI ASNMENE R, (NARE—REZFE , BB LmMA%
4 ; BEEXFHWAFZRFEFEN tuple Z[EHITREEE.

BRI RFEERMANER , ©FEA dictionary TTAZEK tuple.
Example 8.13. &F dictionary K=& IR NE

>>> params = {"server":"mpilgrim", "database":"master", "uid":"sa", "pwd":"secret"}
>>> "%(pwd)s" % params (1)

'secret’

>>> "%(pwd)s is not a good password for %(uid)s" % params (2)

'secret is not a good password for sa’'

>>> "%(database)s of mind, %(database)s of body" % params (3)

'master of mind, master of body'

1) XHZFEERIXMEXTAEXNEY tuple , MEERA—
dictionary , params. FBIMCHAREFHFEPH—MEE %s , MEOS
T— RS AEERNETF. XNBFRE params dictionary F—/M#
=, LA %(pwd)s FRICHEZHARAERZ HI{E secret.

(2) ETF dictionary WFEFFEBRXNITATEERENFLZNET. EMNEF
WIRFE—/MEEM dictionary PHFFE , BNEXMEXWRIEHR R MHS | &
— KeyError K.

Q) BEETULUFXIEEE—#F 8T R#FHIA OB EE—MEER.

BAK T AR EFERET dictionary IFFFEEINATE ? O , {(NATHIT
FRBEIN , IBEECE—NBRFFEN dictionary F L ENHBL/ NG
KIE. EHEERKALEXEMITEES T4 locals —HFEREE X K5EFH0
{E/ dictionary B ET{&.

Example 8.14. BaseHTMLProcessor.py HHZET dictionary KI=PRFEEHE
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A

def handle_comment(self, text):
self.pieces.append("<!-%(text)s—>" % locals()) (1)

(1) FEAREHK locals BHEHZEENET dictionary WFFFEEIAMNN .
XHRBRENTUEENFATS (BRFIPRE text , BAFA—NSEUERLBITT
X)) PEARTNTENEZT , HEE I HZNETERSWENESTR. W0
R text zE|'—: 'Begin page footer' , ?ﬁ%*ﬁﬁ’ﬁb "<I-%(text)s—>" % locals() ﬂ%—%@U?
FER '<I-Begin page footer—>',

Example 8.15. ¥EF dictionary =& BRI TLHE

def unknown_starttag(self, tag, attrs):
strattrs = ""join([' %s="%s""' % (key, value) for key, value in attrs]) (1)
self.pieces.append("<%(tag)s%(strattrs)s>" % locals()) (2)

(1) HBXMRREERES , atrs Z—P5/{H tuple B list , BLE— dictionary.
Bl items, XBERERNTUERZXERERENTE. BEEXHE
—RREHEN , ERXBHREHFA , WL E

a. 1&1& attrs 7= [("href', 'index.html"), ('title’, 'Go to home page')].

b. FEXNFIRMBITHEE—3TEIRTF | key ¥4 'href' | value H§A
'index.html",

c. FPRBIBAL ' %s="%s" % (key, value) BFEERK ' href="index.htmI"", X
FREREAXNFIRBITEEIERE—DITER.

d. TESETHD | key ¥4 title' , value ¥4 'Go to home page'.

e. ?ﬁ%*ﬁﬁ'f‘b’ig’iﬁi ' title="Go to home page"'.

f. X list IR EIFINMNERR KRS list , FEB strattrs BEFEXA list
BN TCRIEREE—ETERK ' href="index.html" title="Go to home page"',
(2) I , FEAET dictionary KFFFBIEIA, , Tl TR tag F1 strattrs HI{EHE
AZ=PERHEP. LA, R teg & ‘o, RAKNERESE <a
href="index.html" title="Go to home page">' , 3 H IXFAE1EANZE! self.pieces [T
ZRPA.
Important: ) locals HIEEE [B18R
# 3 locals SRRZFZET dictionary WFHFEBRMNE—THENIEZE , ©TTLA
FEXNFHERRAMRERNES L. EEeRELZ NN, FHA
locals 7 A — = MERE L MBI |, IXZET locals BIFE : 25 6]l —
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#0135 [EH.

8.7. AR EE| 5

FE comp.lang.python
(http://groups.google.com/groups?group=comp.lang.python) _ B—& Ul ja)
DA “FAE—L HTML X1 |, BEHEERB S IS4EEk , FAREK eI
FEek , MEATREELH TR 2" (—RXHEFNEIEHT— N REL
EMAZENRWIE SR , MiXiEE HTML F— RSB s ik , B
KABNTEN A ET HTML REZFHIOUE. MEHERBHE [SHEE
SE—ME WX HTML BTERER. ) AEFHARRE , RIEERN B IHEEE
T% HTML %33 BaseHTMLProcessor TJ AR S HIE R

BaseHTMLProcessor JHET (consume) HTML (B4 & &M SGMLParser JRAESRH]) FF
ARENHE HTML, (E&XAD HTML Sl SEANHA—#. MBS
KW N/NEFE , MEENIEE IR EFEF iR/ NEWIRE .
BHERKHENE |55 &k , AMEEIRERITEEMA 85 [ STEERNEIRAX
BIEEXR. XHMEREHNTTLAR w50 FRULT.

Example 8.16. & {EH0E 1S

>>> htmlSource = """ (1)
<html>
<head>
<title>Test page</title>
</head>
<body>
<ul>
<li><a href=index.html>Home</a></li>
<li><a href=toc.htmI>Table of contents</a></li>
<li><a href=history.htmI>Revision history</a></li>
</body>
</html>

>>> from BaseHTMLProcessor import BaseHTMLProcessor
>>> parser = BaseHTMLProcessor()

>>> parser.feed(htmlSource) (2)

>>> print parser.output() (3)

<html>
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<head>

<title>Test page</title>

</head>

<body>

<ul>

<li><a href="index.html">Home</a></li>

<li><a href="toc.html">Table of contents</a></li>
<li><a href="history.htm|">Revision history</a></li>
</body>

</html>

1) EEE , T <a> TRCPH hef BHEERBHIELHITER EEEE , B
TXHEFRFEZIN , BB =ES S HE]T doc sting ZHMIE By |
HBEARAS/DFTEHER IDE PHHER. ©i13EEER. )

(2) FIESTES.

(3) EAEXTE BaseHTMLProcessor H] output BRI%Y , FATIGEENFFFER K
H, FEHEHEEEESERXT. EMNE—TXEXhRE x24T0
SGMLParser SMTEAN HTML X , BESBA—A AHIRC. 518, 8E
%45, BaseHTMLProcessor ffFIXLETTRKREFHE HTML B A Ex (IREAE
EENIETIMIARIFIE parser.pieces F) . &5 , FATRA parser.output
TREIEN HTML 5B IEER— 1N FRER.

8.8. dialect.p y ﬁga

Dialectizer #& BaseHTMLProcessor BB 88 (F0FH45) BURAEZE. ©ET—RIINE
XS SCAHOHAT TR |, (BERTWIRTE <pre>...</pre> B [BI AT ARFEB A
EkHE.

AT REIE <pre> B |, FRAJ7E Dialectizer PN T/ NF L : start_pre 0 end_pre.
Example 8.17. &34 FHR2

def start_pre(self, attrs): (1)
self.verbatim += 1 (2)
self.unknown_starttag("pre", attrs) (3)

def end_pre(self): 4)
self.unknown_endtag("pre") (5)
self.verbatim = 1 (6)

(1) Y4 sGMLParser 7£ HTML JEAISP A EF—A <pre> B , FREVEFB
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[©

S

© B

Z|
1F
5
il
&,

start_pre, (B LENTMSHYIHMBICRUATREN. ) XNFEFEREAD
B atrs , INSHLOSTMCHBYE RIRFERE) . atrs MR/
{H tuple B list , AR unknown starttag T ET{F AR A,

TE reset FiEH , FMWE T —IEIERYE . ©IEA <pre> fRICH—MT
. BHENITE <ore> FRIE , FAVBLINTHRESINE ; KA
=N </pre> FRIE , FATHBATHBRNE. ENARTTLAEESIA—
Mr& , BIZIEERA 1, KEEH N o, BEXHEMRIARAN T HE , FEX
BERTTLARLIE TR ((BATTEE) B9 <pre> FMCIHRENTER. ) DLERKITES
BERXMTHESERZANGTA.

s XFERKANIXT <pre> FRICFT A HE—BEIRALIE. BUERN TR B
5']%{'1‘?@% unknown_starttag , EEE*&'T?%%\E(]&LEE

24 sGMLParser HEI—1™ </pre> FRICHS , SV end_pre. AAGRIMCA
e Rl AX M FIERRESH.

HARNEHTHRELIE  EHTERIMCHBE—HE.
HRBATRHEESBLD |, FRIEX A <pre> BREEWRF T

TiXA T, HUEXT seMparser BIRA—E. HELZXFH EIBTIA
BYDRIBTMAERT) , Po scMLParser BIRE—/MRICH B IR EE
FRFESERTAL. Bt : FKAIKIKIFEZEILLIE <pre> F1 </pre> B9 start_pre
end_pre EN. EXRAMEREMRE ? B, HERMTLAHFTH , INTEE
B Python 4513,

Example 8.18. SGMLP arser

def finish_starttag(self, tag, attrs): (1)
try:
method = getattr(self, 'start_' + tag) (2)
except AttributeError: (3)
try:

method = getattr(self, 'do_" + tag) (4)

except AttributeError:
self.unknown_starttag(tag, attrs) (5)
return -1

else:
self.handle_starttag(tag, method, attrs) (6)
return O

else:
self.stack.append(tag)
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self.handle_starttag(tag, method, attrs)
return 1 (7)

def handle_starttag(self, tag, method, attrs):

1)

method(attrs) (8)

AL | sGMLParser AEWE T —/NFATRE . FESTTHBESIR. E—
ERNEBERRREXN T X MINCEETFE— M AINAER X | T
1BAROZSK B FHRE 5 7R (unknown_starttag) .

SGMLParser B “#3" Z AR T HAVERER getattr ZHNRIRBHAT. &
LARITTBEIRIERE! | getattr HEIRE NFE— MXIZ WY EAE PRI ZESH
MTHE. XEXZAE seif , BIZ4ATSLE). FTLA , 203R tag & 'pre’ , IXEXT
getattr B8 I STEZAHISLHI (B R Dialectizer ZX—PNEL) P EH—NZ
A start_pre BT L.

B0R getattr IEFRMN T EEXZK T WML EAE P ARFENE , ©&51
K— AtributeError B E . (BIRERER , BATKIIEXT getatr KA AL
ZEl— try..except BT, FHH BXHIFIE AttributeError 5
BAEIVRBEHRE— startxox FiE , EEZHT , HITBELEEHK—
doox ik, XN BN GEERX—RBTEMEIRC , 40 <or> , XL
MCRBEMENNERIMG. BT MERET—REN , EEEEN ,
SGMLParser ST MREEIHPIK. (AKX ERARCE R E X

start_xx Fl doox Z0¥BIFIE , EAXERIERE startox FESHEREA. )
FH— AttributeError B, EWL doxx KV getattr KM T. B AXT[E
—MRICENIBRIRBIRE startox WIRFIRE! doxx ZEIEFHE | XA
IR TR R HEKBTEAE L © unknown_starttag,

11505 ? try...except BROTLAE— else F/0) , 247E try...except RPIRBERE
#a | &, AR, FEL , BIRERN AL HE T XMRCK
do_xx 1%, BTARI TR ERAE.

TR , AREAXLEAREKEEEME L ; B LM1EENX , BXbrL
TATRBROTAL. HAZEE | self.stack.append(tag) ; SGMLParser FIEB& A
BN IIMCE A S ENERIMCEZILA , B2 EASXEER
AT ERiE. IR L , BERFRAXMERARRENIMCE BT 20N , B8
EXTFRBEZANME , HFAXHENRNEFDSBLE TAEZEMEITICHTTE.
WEREEZEHE LB ER.

start_ox F do_xx FIEHAEEERERA ; cs. FiEfBHESIES
handle_starttag IX MR 1% , MBHRABTUBRE , HFRELLE FBtMes
WA, RNAESERGXNER , FAUAKNREXNFiEeEEn
=, SEAEY list A F L (start_xox BK do_xxx) . 1C4F method =— M
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getattr IRMEHIRRET , TTRAENR. (FHIAELTEWR T , &HEKE , —B
HNELLFIHFERFTERATNRSE , KARABRET. ) X6,
R RIEA— D SEENX NIRRT, XN F R REE AXA F
M. AXE , N AFTENEERRZETA , MFAZF , REEWIEEX
8 ; FANRAFEMER— 1 SH as HAT.

MAEEZEFRNDEITRIFWFERF © Dialectizer, MHEATIAE , HNNEX T4
BIKEIETT HESRALIE <pre> F0 </pre> FRIC, BB —HFIREM , EAFAIIN
BN HWEBALIERALIE AR, A TEME , FAVFEER handie_data FiE.

Example 8.19. BE handl e_dat a ik

def handle_data(self, text): (1)
self.pieces.append(self.verbatim and text or self.process(text)) (2)

(1) handle_data ZEVH BT RIEA— 1S : EAIBHISTA.

(2) FEFHSTZE BaseHTMLProcessor B, handle_data J5 15 R A1 E NN £ H 52
X self.pieces ZJ5. XEMZEMBELESR. WRKRINLT
<pre>...</pre> BR8] | self.verbatim HFAT 0 WENME , BERKIVEE
BXATNMER S EAREZAX. FN , FHATEBARIZI—DNRMAFIE
SKHITERAIE | RAEROBERBABEZRFXSP. 7E Python I, X
=— M 1THR1E , ©FEAT andor £I7.

A E 8T T X Dialectizer K2 HEIEME. E—E/DHN— /N IFTTRIAEHREN
. WREHES Perl , BHSMELTERT WS HRET , F—HK
AR ROTIE SR IERIFRIAT. 7E dialect.oy XA NRPEN T—iESE
A 1E R TCKIRAE HTML ARER S, B R FId T IENFRAK S
HAAE=ZR. FITNBRERSEIENRERNBERE T , A2 ? L4
EERRERAEE. RENEXELCDEFBERELT.

8.9. £ E—iE

2 TRZ SN IEHNER P HAE AN RERE—ENEERT. HEE

TELE,

Example 8.20. translate K% , & 1 T4

def translate(url, dialectName="chef"): (1)
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import urllib (2)
sock = urllib.urlopen(url) (3)
htmlSource = sock.read()
sock.close()

(1) X/ translate EREABA—PNIESH dialectName , E—PNFME , F5EFK
IMEERNFE. —SHINMSFEICZNAERK.

(2 B8, F—T, IEXTRAPE— import 14 | 'BFE Python PELEIE.
BEESIR TE—MEFNRIEEE import 1B4] , BRIKESFANERE
AR B AN, EFRNTUE— T MERFSARER , XEK
ESANERRGEERRPEA. OREE—NRERE— M EHPHER
B, XE—MEMERNE  FRNAEEERA. &XIERRESE
EEZM T— 800 ITHZARYER , HERESEHEAEIR—FTIIERK
RRE , BRI ER, )

(3) MEFKNEEITLEEH URL R

Example 8.21. translate pRZ , £ 2 ¥4 : &F PN F

parserName = "%sDialectizer" % dialectName.capitalize() (1)
parserClass = globals()[parserName] (2)
parser = parserClass() (3)

(1) capitalize F—PEKATUARE NS RFFEHE ; EREE—NFERFEN
F—NFEERKE , FHENFEFRGHER/NE. BERAEAERELL,
FKNABE T —RHHETHEF , FETCEAA THNNT S TR IEENZ
. TR dialectName =R{FER 'chef' , parserName ¥ 2=F TR
'ChefDialectizer’,

2) FANBET—PDEAFBEI (parserName) HIZKZFR , BB — dictionary
(giobals()) TERR 2/ ZFZFE). SEEX/g , HATLISEILIFIE 22
Wa /M. (EE—T , XEXZ , FEENIUTUGHEEMZ—FRELS—
ANAFE. ) A0SR parserName EFER 'ChefDialectizer' , parserClass Jf 2
ChefDialectizer,

(3) &ja , BAMAE T — KR (parserClass) , HFHAVBEERMXNMEK—
MLl 3F , BNSEMENTEET : BRE—FEFEAZE. XPERTF
E— 1 EHEET , EXNFLTLASEHAEN ; KMNRAREREH—
FERRAXANEHEE , X NERE—PEP]. 2R parserClass 3K
ChefDialectizer , parser ﬂ%—%%’é ChefDialectizer E(]—/l\,""g'fﬂ

T A ZFRET ? BT RB =" Dialectizer 28 ; N ARRERA— case 1HH) ?
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(L& , 7£ Python BR/RTFETE case 1B/4) , (BAMARNRER—A it 1 &A% ?) I2H
Z—#=& O B XA translate BEGEEANAROLERINEN TEZOANFTEE
¥egs2s., ®RE—T , WRENPRENX T—1HH FooDialectizer 25 , F foo' 1E

4 dialectName {545 translate , translate HLEET {E.

BEEZSTLF. 8RR FooDialectizer JHH— MBI BIARERT |, {£FT from module
import - HSAN. KINDLMET , XESK EERTE gobais() B, FTARA
BER translate , EARARTILAIEIHIZIT , RE FooDialectizer {7 F— NI B304
==l

WAERE—THSNZFENEFIMNERFE NI RE , FRN— T
ER , SN REPHAFMmARNED. EUJUEREESHRES R
Python MIZSZRASRENTHARRMIT ; XN R EERATEHERWEEFF
EPH— URL I—MHEEF AP HEFFS) |, #E5HmL % FrKN
g

N o

&g, ®RE—T , AT EEIRME Dialectizer {EIR, ZTTLAKED
Dialectizer ZEFFE S AIRLAEIRL B4 DD |, T dialect.py P REE T translate pRZA.
RE—TE—HNHZER , XA translate FREFEBEN SN SER STEDFA
BERE , RTHEEFIMTARITALE. (2ATEREEINEEA ,
BERMEEFTEN—EFLSEREIC. ) IRENMA—TFNFT  BREE
BEER TIA—MASERBFH BN E (] foodialect.py , TBEET
FooDialectizer Z¥) . BT 4 'foo' VX translate BRI , HESTH
foodialect.py 2R , & A FooDialectizer 2§ |, IXFEEBAT 1.

Example 8.22. translate pA¥ , & 3 ¥4

parser.feed(htmlSource) (1)
parser.close() (2)
return parser.output() (3)

Q) FTRIEUFSIEFT , BLRL | feed REBUT T 2 ERHIFEH T AE.
HNAEFETENFFEPHNLE HTML IRREE , FILEMNRIAFTEAR
feed —IR. M , WITLURENBEZL T A feed , SMTERHAEHFHIT
. FRRAIRENWE CHFENER (REKNTEMNE THELLERRE
EXK HTML TTE) , HATTE—MEFFERE , BIFRIIZE—R
HTML =795, SR ELXEMTEs. GREE—HH.

(2) BEA feed EFEFE—IMNTRFX , ZEFTTARE , Wik S 2E BTN
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close J7ix (BRABEIAVMN—FE , —KpieiPEd) . FUETTEE X
0, wmEERE TREILANFT.

(3) [EIZ—T , output =FATFE BaseHTMLProcessor BN HKIERE , ARENE
S I A BRI B DA AN AR SRR (E,

B, HIEE B T—1RR , R T48E—" URL I—R 5 SHEF
Gh, HABRRBLE .
B—2 R

RO BESUNA KN IRF I AR RN EEATE. EREAUXNE
F web S 45#:. 8§ (http://rinkworks.com/dialect/)Z B , BT 2XHRE
Y, FTE=EWE , FAZIEHIEARTD,

8.10. /NG

Python [a) &3t T— N KT R | sgmilib.py , TJLUE S HTML SR A —
X Z EASRH TR, TTUALVFEZARN A RER XN TA.

Xf HTML #1753 , B REFHIK R

FREER | 20 URL lister

TEAME S IR R B |, AR BMHEE S

¥ HTML B AR TR | @ XA HTLAE |, BRREBRT,

B0 Dialectizer

P TXERIFZ G BXTTESHISTR T ENEE

1878 locals() #0 globals() i8] ZF% 8]
fERET dictionary B#: 8R4,

“H& saMLParser IXPEHI TS , TARARIBIYE /HEEZ (consumer), & IEE:
HTML , #EHFSE. FRLBIERT feed XNEF , MER/FZEZE XNE
AAEEN. AR, BUERESENYREERE. EAF—1EREREN
&0, REW , REEY  REEUEHNTSR. EREGER REHLE
RUGEERInERE , GEBFIE/ANAZEEEM RPREITER. EEES
REBEIPAAITRVEBER. W—AEEREHARNEST—YNFTIE , 2
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= LA NP ENINC , LEEE FULELESTSERE". EHFREA
HIX AR, REEAR , X MEERREEE.

“Ipython LbI2 list LR AFERRARER | list ZTTAH , BRFEERTEH.
XLV list HHTIEN LZENTRABERES|. BAFFEESREZ G
RBEBUEA |, & s = s + newpiece XIS N EEFF A B HiEHELE R
BE—NEFNFRFE , ATEFTFERNFERFE. IHMEERESRTNN
FER , HFAMEFFETK , MSENF4EDEL K. IUAE—MEFF
PUT s =s + newpiece IFFFALF. ARARNIERW , [@—A list iBA0 n DI
WA on) , ME—NFERFEIENM n DR ANZ on).

P RIBEHIBRZIE,

HFIE , ESRHREBALEN—NaE. ARG LR AR
28K E Python 5 ? 7 (EI% : Emacs) ZX “Python Ll Perl F 182K ? 7 (EI%E :
“Perl Lt Python & , A ANTBILEER. ” Larry Wall , 1998 4 10 B

14 B) B2XTF HTML LIBHE , & X iRERE ZH—MiRik , K4—
MNEMEEI K , EXERBZF , X ek E LK —.
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Chapter 9. XML &}¥E
9.1. BEW%

THEMERZXT Python o XML AMEH. JRFELXT XML XEEFT—1K
B TH# , e RESHUIMCHERRE , XERMCER TEXKERKITER |
FEXLMRABEFRIN. WRIFAHEXLE  XBEFRE XML HiF
(http://directory.google.com/Top/Computers/Data Formats/Markup Language
s/XML/Resources/FAQs, Help, and Tutorials/)BEiE#RRR XL EIE AR

RIRARST XML REBRBNE |, IR RN ZIZ— P XEET |, BigE T4
BEEKIED , tLa0 Python 43, Unicode, #p-MTSEUARKRNMMER getattr 31T

WRREXFEE BT FE (MARBTENN EXHFNSATR ) , AEHER
SERHRRE/R RBHOEFNERBE , BARSERREAFAENFOREF.
(XUANEERERBIUETE S, )

032 XML BEFRFEARHK TN, —FPY{ER SAX (“Simple API for XML”) , & T{E
TR, —KZE—S XML IR, REMARNE— N2 BRA—NFIE.
(RORARIL T Chapter 8, HTML 412 | X ZUTARIRRE , EAXRZE sgmliib
TYEMFR. ) Z—r0Yf8 DOM (“Document Object Model”) , ‘B8 T{EH
R , —IKHERAEAN XML 3 |, RJEEA Python ZXAEE— M REBRRER
(AR SR8t 1T1ERE).  Python XM BT T SNIRHERRSR , (BERAERY
% DOM.

THEZ—1TEH Python F2F , ©IRTE XML N XK _E T XTTREEEMR
ML, WRFAUBRHAER , RAEL , THREFTERRAR
XM EFHBMATIHE L.

Example 9.1. kgp.py

WREERE TEADM T RFGIERF, T TERAEFFAEMEGITREF
(http://diveintopython.org/download /diveintopython-examples-5.4b.zip).

"""Kant Generator for Python
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Generates mock philosophy based on a context-free grammar

Usage: python kgp.py [options] [source]

Options:
€ ..., grammar=... use specified grammar file or URL
-h, —help show this help
-d show debugging information while parsing
Examples:
kgp.py generates several paragraphs of Kantian philosophy

kgp.py -g husserl.xml generates several paragraphs of Husserl
kpg.py "<xref id="paragraph'/>" generates a paragraph of Kant
kgp.py template.xml  reads from template.xml to decide what to generate
from xml.dom import minidom
import random
import toolbox
import sys
import getopt

_debug =0

class NoSourceError(Exception): pass

class KantGenerator:

"""generates mock philosophy based on a context-free grammar

def __init__(self, grammar, source=None):
self.loadGrammar(grammar)
self.loadSource(source and source or self.getDefaultSource())
self.refresh()

def _load(self, source):
"""load XML input source, return parsed XML document

- a URL of aremote XML file ("http://diveintopython.org/kant.xml")

- a filename of a local XML file ("~/diveintopython/common/py/kant.xml")
- standard input ("-")

- the actual XML document, as a string

sock = toolbox.openAnything(source)

xmldoc = minidom.parse(sock).documentElement
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sock.close()
return xmldoc

def loadGrammar(self, grammar):
"""load context-free grammar"""
self.grammar = self._load(grammar)
self.refs = {}
for ref in self.grammar.getElementsByTagName("ref"):
self.refs[ref.attributes["id"].value] = ref

def loadSource(self, source):
nn llload Sourcell nn

self.source = self._load(source)

def getDefaultSource(self):

guess default source of the current grammar

The default source will be one of the <ref>s that is not
crossreferenced. This sounds complicated but it's not.
Example: The default source for kant.xml is
"<xref id="section'/>", because 'section' is the one <ref>
that is not <xref>'d anywhere in the grammar.
In most grammars, the default source will produce the
longest (and most interesting) output.
xrefs = {}
for xref in self.grammar.getElementsByTagName("xref"):
xrefs[xref.attributes["id"].value] = 1
xrefs = xrefs.keys()
standaloneXrefs = [e for e in self.refs.keys() if € not in xrefs]
if not standaloneXrefs:
raise NoSourceError, "can't guess source, and no source specified"
return '<xref id="%s"/>' % random.choice(standaloneXrefs)

def reset(self):
"""reset parser"""
self.pieces =[]
self.capitalizeNextWord = O

def refresh(self):
"""reset output buffer, re-parse entire source file, and return output

Since parsing involves a good deal of randomness, this is an
easy way to get new output without having to reload a grammar file
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each time.

self.reset()
self.parse(self.source)
return self.output()

def output(self):

output generated text"""

return "".join(self.pieces)
def randomChildElement(self, node):
"""choose a random child element of a node

This is a utility method used by do_xref and do_choice.
choices = [e for e in node.childNodes
if e.nodeType == e.ELEMENT_NODE]

chosen = random.choice(choices)
if _debug:

sys.stderr.write('%s available choices: %s\n' % \

(len(choices), [e.toxml() for e in choices]))

sys.stderr.write('Chosen: %s\n' % chosen.toxml())

return chosen

def parse(self, node):

parse a single XML node

A parsed XML document (from minidom.parse) is a tree of nodes

of various types. Each node is represented by an instance of the
corresponding Python class (Element for a tag, Text for

text data, Document for the top-level document). The following
statement constructs the nhame of a class method based on the type
of node we're parsing ("parse_Element" for an Element node,
"parse_Text" for a Text node, etc.) and then calls the method.
parseMethod = getattr(self, "parse_%s" % node.__class_ ._ name_)
parseMethod(node)

def parse_Document(self, node):

parse the document node

The document node by itself isn't interesting (to us), but
its only child, node.documentElement, is: it's the root node
of the grammar.
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self.parse(node.documentElement)

def parse_Text(self, node):
"""parse a text node

The text of a text node is usually added to the output buffer
verbatim. The one exception is that <p class='sentence'> sets
a flag to capitalize the first letter of the next word. If
that flag is set, we capitalize the text and reset the flag.
text = node.data
if self.capitalizeNextWord:
self.pieces.append(text[O].upper())
self.pieces.append(text[1:])
self.capitalizeNextWord = O
else:
self.pieces.append(text)

def parse_Element(self, node):

parse an element

An XML element corresponds to an actual tag in the source:
<xref id="...">, <p chance="...">, <choice>, etc.

Each element type is handled in its own method. Like we did in
parse(), we construct a method name based on the name of the
element ("do_xref" for an <xref> tag, etc.) and

call the method.

handlerMethod = getattr(self, "do_%s" % node.tagName)
handlerMethod(node)

def parse_Comment(self, node):

parse a comment

The grammar can contain XML comments, but we ignore them

pass

def do_xref(self, node):
"""handle <xref id="..."'> tag

An <xref id="..."> tag is a cross-reference to a <ref id="...">
tag. <xref id="sentence'/> evaluates to a randomly chosen child of
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<ref id="sentence'>.
id = node.attributes["id"].value
self.parse(self.randomChildElement(self.refs[id]))

def do_p(self, node):
"""handle <p> tag

The <p> tag is the core of the grammar. It can contain almost
anything: freeform text, <choice> tags, <xref> tags, even other
<p> tags. If a "class="'sentence'" attribute is found, a flag
is set and the next word will be capitalized. If a "chance="X""
attribute is found, there is an X% chance that the tag will be
evaluated (and therefore a (100-X)% chance that it will be
completely ignored)
keys = node.attributes.keys()
if "class" in keys:

if node.attributes["class"].value == "sentence":

self.capitalizeNextWord = 1

if "chance" in keys:

chance = int(hode.attributes["chance"].value)

doit = (chance > random.randrange(100))
else:

doit=1
if doit:

for child in node.childNodes: self.parse(child)

def do_choice(self, node):
"""handle <choice> tag

A <choice> tag contains one or more <p> tags. One <p> tag
is chosen at random and evaluated; the rest are ignored.

self.parse(self.randomChildElement(node))

def usage():
print __doc__

def main(argv):
grammar = "kant.xml"
try:
opts, args = getopt.getopt(argv, "hg:d", ["help", "grammar="])
except getopt.GetoptError:
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usage()
sys.exit(2)
for opt, arg in opts:

if opt in ("-h", "-help"):
usage()
sys.exit()

elif opt == 'd":
global _debug
_debug =1

elif optin ("-g", "-grammar"):
grammar = arg

source = "" join(args)
k = KantGenerator(grammar, source)
print K.output()

if _name__ =="__main__":
main(sys.argv[1:])

Example 9.2. toolbo x.py

"""Miscellaneous utility functions"""

def openAnything(source):
"""URI, filename, or string -> stream

This function lets you define parsers that take any input source
(URL, pathname to local or network file, or actual data as a string)
and deal with it in a uniform manner. Returned object is guaranteed
to have all the basic stdio read methods (read, readline, readlines).
Just .close() the object when you're done with it.

Examples:

>>> from xml.dom import minidom

>>> sock = openAnything("http://localhost/kant.xml")

>>> doc = minidom.parse(sock)

>>> sock.close()

>>> sock = openAnything("c: \\inetpub\\wwwroot\ \kant.xml")

>>> doc = minidom.parse(sock)

>>> sock.close()

>>> sock = openAnything("<ref id="'conjunction'><text>and< /text><text>or</text></ref>")
>>> doc = minidom.parse(sock)
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>>> sock.close()
if hasattr(source, "read"):
return source

if source =="-";
import sys
return sys.stdin

# try to open with urllib (if source is http, ftp, or file URL)
import urllib
try:
return urllib.urlopen(source)
except (IOError, OSError):
pass

# try to open with native open function (if source is pathname)
try:

return open(source)
except (IOError, OSError):

pass

# treat source as string
import StringlO
return StringlO.StringlO(str(source))

MILBITIERF kep-py , BRI kantxml PRRNKIET XML BB | FLURTE
HRASFTEN LR BE FNERBRER.

Example 9.3. kgp.py HREGHENE

[you@localhost kgp]$ python kgp.py

As is shown in the writings of Hume, our a priori concepts, in
reference to ends, abstract from all content of knowledge; in the study
of space, the discipline of human reason, in accordance with the
principles of philosophy, is the clue to the discovery of the
Transcendental Deduction. The transcendental aesthetic, in all
theoretical sciences, occupies part of the sphere of human reason
concerning the existence of our ideas in general; still, the
never-ending regress in the series of empirical conditions constitutes
the whole content for the transcendental unity of apperception. What
we have alone been able to show is that, even as this relates to the
architectonic of human reason, the Ideal may not contradict itself, but
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it is still possible that it may be in contradictions with the
employment of the pure employment of our hypothetical judgements, but
natural causes (and | assert that this is the case) prove the validity
of the discipline of pure reason. As we have already seen, time (and
it is obvious that this is true) proves the validity of time, and the
architectonic of human reason, in the full sense of these terms,
abstracts from all content of knowledge. | assert, in the case of the
discipline of practical reason, that the Antinomies are just as
necessary as natural causes, since knowledge of the phenomena is a
posteriori.

The discipline of human reason, as | have elsewhere shown, is by
its very nature contradictory, but our ideas exclude the possibility of
the Antinomies. We can deduce that, on the contrary, the pure
employment of philosophy, on the contrary, is by its very nature
contradictory, but our sense perceptions are a representation of, in
the case of space, metaphysics. The thing in itself is a
representation of philosophy. Applied logic is the clue to the
discovery of natural causes. However, what we have alone been able to
show is that our ideas, in other words, should only be used as a canon
for the Ideal, because of our necessary ignorance of the conditions.

[...snip...]

XHUAEHATINE. B, FE2EATLUE. e EDEMMEE LEEIEHKN
(REFEEZEZ—RBUAZIFMN R NRSEI R LRBRN), Hop—Lx
PR L RIEHE (REZDRBOUVGESUNRNET) , HP—LNE B 2HRN
KB RBEBETLRR. EERNEHTSRENIRAE.

UEKERE—R , ARGFNERBLEBEFTW , IR, EFRHFE

BBZLHET , ITMREFPEE—RANETEERTREN. rANATHRE
FLEFXTCREEI M kantxml. IRIREAEFEARE8IEEE (OJATE
3 >MTPIEE) , MHERHTLAE.

Example 9.4. kep.py HIEj2A%ENH

[you@Ilocalhost kgp]$ python kgp.py -g binary.xml
00101001
[you@localhost kgp]$ python kgp.py -g binary.xml
10110100

HEAEFENRNER , RETEEIEEE NG, T , IRREX
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EEEFEN THLE RS |, M kep.oy FEFEBEEMNFHFEYL T E
BpLetaia i A\ BE.

9.2. 8

SCPR_ EBRAT— XML SO ZARE R H « RE—TRE. B8 , EREMRIBIT
REGET , FREEHZA—T , W$e—T4&.

Example 9.5. A— XML 3#4 ({&%—T )

>>> from xml.dom import minidom (1)
>>> xmldoc = minidom.parse('~/diveintopython/common/py/kgp/binary.xml")

(1) XMBEARZBNEB L. ©F LERERNTBEN from module import , {8
2" FHRTCHFERRIEEEN import BBATRE, T E , xm FRAG,
dom & xml FEREKA, , T minidom & xml.dom B FEER,

rEskER Y , HXAZ. F— M HYINSSMuIeSB T, NI EE
HRHBER ; mEALFER. — M E—MHRES) PRESRMIZE oy X4
2T , ki#iE , RECNEE—NFERTF , MARIE/RK Python L33
B E by BRT.

Example 9.6. BRX4&HE

Python21/ Python RERARER (AT BT XAHHI FrTEH)

|
+lib/ PR (PRHERERRER 80 P )

|

+- xml/ xml 6, (SEfr BRSO E ' ©R)
|
+-sax/ xmlsaxf (1L RE2—PER)

|
+-dom/  xml.dom €3, (£3& minidom.py)

|
+-parsers/ xml.parsers £, (RNERER)

PRAYRUR, from xml.dom import minidom , Python AA EHEEBEE xm BRPE
K dom BF , RIFEXMNER PEH minidom IR , HES A\ BHLA minidom
4 ", {B& Python BB ; IRANXOTASABEE—MEPRABERR ,
BTN BRERRPERFE S ATEER KRB R, BEHE—HEN ;
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Python SREBNHBHERIRNERE , AEEINHITEHHNFA.
Example 9.7. 2Bk

>>> from xml.dom import minidom (1)

>>> minidom

<module 'xml.dom.minidom’' from 'C:\Python21 \lib \xmI\dom\minidom.pyc'>
>>> minidom.Element

<class xml.dom.minidom.Element at 01095744 >

>>> from xml.dom.minidom import Element (2)

>>> Element

<class xml.dom.minidom.Element at 01095744>

>>> minidom.Element

<class xml.dom.minidom.Element at 01095744>

>>> from xml import dom (3)

>>> dom

<module 'xml.dom' from 'C:\Python21 \lib\xmI\dom\__init__.pyc'>
>>> import xml (4)

>>> xml

<module 'xml' from 'C:\Python21 \lib\xmI\__init__.pyc'>

(1) XEAREN—DEREAR (xml.dom)PFA—EER (minidom), ERE
minidom FAEI TR (F2FF) WL EHFT. E5 A minidom RIRPHSE
(EbZ0 Element) , YRIAZFEENIRZEZRTEN L &SR,

(2) XEAREN—DREHEA, (xml.dom) BIFEER (minidom) PFEA—E
(Element). ZERHAE Element HESAZI TR (1P WHLEZTEF. i£E
XEEHARSTHLARTIN RN ; TFE Element ZXT] AR X5 1A T (B
HELER—1K).

(3) XEBARIEFEFA dom & (xml N—NMRER) , FHEEEA—MEBR., —1
BRAERREBTLURA—NMER , —2ILMESEFE]. cEZULHRES
CHEWATE , R ETTEEE NI MR,

(4) XEREEFREXRE xm BEA—MERSA.

AT A BERA—NE (BRI REUE F—NER) FEERA—MELR
(EERTEMS E— AN R 2 BRMERTHN _init_py . KBEAT
B, BLAREER , EMNEa 83— MFHRIUE _int_py KBER. XIMXHEE
NTHEKBEERITE. FI0 , xmidom 87T Node 25, TFE xml/dom/_init__.py
DHEAEN. HBIRE—MEARRSA (ELAOM xmi X dom) BBFE , SCFR
ESATEHN _init__py 3T,

Note: What makes a package
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— MR NEPHERRIE _init_py WBR. _init_.py XHEX T EHK
BHM®E. EXTTUMABAREN ; TURE—NEIXH , BEVAE
FIE. WR _init__py AFEE , IPMNEFRMUE—NBR , MAE—1NE
TR SARE B SE T NERImESL.

BATLAIESAER? B, SR TESE D ERIBA—HB L.

NMEBEDTHEH sax F dom B xmi £, , EBMITLUEEE B sax TIBEA

xmisax.py P, FHHEETHBH dom THBEFIA xmidom.py ', E-FHeHEFAB RN
BAMERR S, {BRIXFTTEEARSA (BELXJLE , XML 24813 3000 T
1E) HERMEEIE B MNIEHFERES N AT AR B EARR #5317

FFK).

WRIREIETIETER Python RE—NABMF RS (BRE , RETEE,
RRIREWRH/ NEF ARG AR KA —NARBEF RGN , IR0 F L 8]
BIT—1NFHEIRM. ER Python FIEKNEFZ— , UM XFHFFRTE.

9.3. XML f@&#r

IERFARE) , SEFRARAT— D XML XEZIEF ELE) « RE—THAEE, AXE
HREBILEMRRIRECHET.

Example 9.8. EA—/ XML 3T# (XKEZEM )

>>> from xml.dom import minidom (1)
>>> xmldoc = minidom.parse('~/diveintopython/common/py/kgp/binary.xml") (2)
>>> xmldoc (3)
<xml.dom.minidom.Document instance at 010BE87C>
>>> print xmldoc.toxml() (4)
<?xml version="1.0" ?>
<grammar>
<ref id="bit">

<p>0</p>

<p>1</p>
</ref>
<ref id="byte">

<p><xref id="bit" /><xref id="bit" /><xref id="bit" /><xref id="bit" />\
<xref id="bit" /><xref id="bit" /><xref id="bit" /><xref id="bit" /></p>
</ref>
</grammar>

-178 -



Dive Into Python http://diveintopython.org/

(1) FaEE—TFEZEE , ZBEMN xmi.dom BN minidom FEER,

(2) XFAEFTE TIEN—FTHED : minidom.parse FW— N SHFHR[E XML
XHEBITERRAER. XPNSHOTLURRERA ; EABISR , B REHK
Ak E— XML SO REE. RRER RIS TS TR EIF
FrENBR. ) BRI RMEA— MR |, SEEE— N
X, XEAFTTAEARE FEFFFIRAX—RIEET.

(3) M\ minidom.parse 3R BB X B— Document X , B =& Node ZEH—NF
X, XA Document XTRZBRBI Python X5 I—MNEZPIREH IR
BIX , IXLE Python X5 STRERIR T %48 minidom.parse B XML 314,

(4) toxml = Node ZEH—/ N L (EMLETPATE M minidom.parse R4S Document
X5 EEA). toxml FTEDHT Node FRIREI XML, XFF Document T/ , iX#¥
MSTTEDHEEAS XML 3014,

WERFPEER T—N XML T |, AROIJLUFHGRAE T .

Example 9.9. ZFEBFH &

>>> xmldoc.childNodes (1)

[<DOM Element: grammar at 17538908>]
>>> xmldoc.childNodes[0] (2)

<DOM Element: grammar at 17538908>
>>> xmldoc.firstChild  (3)

<DOM Element: grammar at 17538908>

(1) B Node ERE— childNodes BYE , TE— Node STZHFIFR. —4
Document RSBE—MNFH A , B XML XHEBKRITTE (FEAFIE , & grammar
JLR).

(2) ATHRIE—N EREGF , RE—) Fis , REFRAEANSIREE.
EE—T , HEOXBRBEREFAFEIN ; XRE—HIEM Python XF
Z A BIER Python Z15R.

Q) E¥TFTRBENMNNKWE—NFNEEERMEE WKITA , FTLA Node 25
H— firstchild JBYE , T childNodes 0L B HBENIBY. (EBE—
lastChild B , &0 childNodes[ 1 EFHBEHIBX. )

Example 9.10. toxml FBFH @&

>>> grammarNode = xmldoc.firstChild
>>> print grammarNode.toxml() (1)
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<grammar>
<ref id="bit">

<p>0</p>

<p>1</p>
</ref>
<ref id="byte">

<p><xref id="bit" /><xref id="bit" /><xref id="bit" /><xref id="bit" />\
<xref id="bit" /><xref id="bit" /><xref id="bit" /><xref id="bit" /></p>
</ref>

</grammar>
(1) BT toml FERENXTE Node KR, SREARXTEAT XML F7 2 #B2 0TI |
AMNZ Document TLE.

Example 9.11. FH & LB A

>>> grammarNode.childNodes (1)

[<DOM Text node "\n">, <DOM Element: ref at 17533332>, \

<DOM Text node "\n">, <DOM Element: ref at 17549660>, <DOM Text node "\n">]
>>> print grammarNode.firstChild.toxml() (2)

>>> print grammarNode.childNodes[1].toxml() (3)
<ref id="bit">
<p>0</p>
<p>1</p>
</ref>
>>> print grammarNode.childNodes[3].toxml() (4)
<ref id="byte">
<p><xref id="bit" /><xref id="bit" /><xref id="bit" /><xref id="bit" />\
<xref id="bit" /><xref id="bit" /><xref id="bit" /><xref id="bit" /></p>
</ref>
>>> print grammarNode.lastChild.toxml()  (5)

(1) EF vinaryxml PE XML , ARTTBESINA grammar SBEWNMFHR , BIFAD
ref JTTR, (BRI T —ER0 : BEZ%E | E'<grammar-'Z JT , H—
N<ref>'Z HIZ—MEEZE , HFEXNAEELE grammer TR — N FHR.
KA, FTEBAS </ref> Z FERE—NMEEE ; BINHERIEFHR. U
grammar.childNodes SEfR_E 22— A 5 PR BFIEK : 34 Text X ZFIFTA
Element XT2%.
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2) F—NFHRE— Text WK , BERARE <grammar-TRICZ /T, HF—
N <ref>"FMEZ ST AR [EZE.

3 gﬁ:/l\%_'ﬁ:‘ﬁ - _/l\ Element X"J'gi , Zt‘ZZI—'\'T%_/I\ ref JT]?

4) %E/I\%Aﬁ:‘ﬁ - _/l\ Element X\T% , Zt‘ZZI_'\'T%:/I\ ref JT]?

(B) BE—1MNFTEE— Text MF , RN J L </ref>"ERIMCZ
Jg. '</grammar-' SRIMCZ BIMEEEIZE,

Example 9.12. 3E3rA #2445k

>>> grammarNode

<DOM Element: grammar at 19167148>

>>> refNode = grammarNode.childNodes[1] (1)

>>> refNode

<DOM Element: ref at 17987740>

>>> refNode.childNodes (2)

[<DOM Text node "\n">, <DOM Text node " ">, <DOM Element: p at 19315844>, \

<DOM Text node "\n">, <DOM Text node " ">, \

<DOM Element: p at 19462036>, <DOM Text node "\n">]

>>> pNode = refNode.childNodes[2]

>>> pNode

<DOM Element: p at 19315844>

>>> print pNode.toxml() (3)

<p>0</p>

>>> pNode.firstChild (4)

<DOM Text node "0">

>>> pNode.firstChild.data (5)

u'o’

() FAYRERTENEITFFREEIN , B ref TTRE
grammarNode.childNodes[1] , & childNodes[0] 2— MERIEEIZEH] Text T
ref LR B EECHNTFIRES , —MRAERE , Z—RFEHE, —D
RN o JUR , RO,

HEZTTLAEX B ER toxml ik, RECRIRBREESHEP.

p TRAF—NFIR (EXMIFRITEEL , EZNRIFAE , TA
& & pNode.childNodes) , TI B BER-RRNEZRF0'B— Text TR,

Text TTRHK] .data BETTARREHIAT/REEARNFRSE, EEFN
SHEK vETARRR ? EREBCTTF oK.

S

CE®

[@

-181 -



Dive Into Python http://diveintopython.org/

9.4. Unicode

Unicode —NNASE , AkRER AU R FFAEARIES HNER. X4 Python AT
—N XML ST, BT REEEERZLA unicode R RFEENFETH.

—= RS TR, B8, FF—LBERMAA.

iSRiEMR . 7E unicode ZHT , MTE—MES HFEMRINFRHRIDRL ,
BNARSEME AR NHCEF(0-255) RFRXMBS WFN. —ES (BHIE)
TR AMEBNFERFEE LG RN ; Z3—8E8T (R 018 HF
KZNFF , FESNFRR. ARG ZEFTIETREZEESN , BAXS
FT—a8HEYKR , REFETLARAIE A SEE ER T B &miE ;
HENEZINRERF , ARXERFUURTAERNRE. EEFREN
EPRxX L CRAREIRISH) XA REIR— s (FLanfER— 2R ER
) ; FEEEERIANZNRFFRFNRE , BB RIEERSCH E &
BRIGIAITIES. BEFRSES XN , ER—XEPERTARES
KFARF. (CERBERRENRZERE ASRHITEITR ; &, TAILTHE
koigr 3\ , BTAFAT 241 RRXA ; B, PEKALLT Mac HHEEK
PTUAF 241 RRHEM A, F5F. ) XEBZ unicode BURITHRERRE
(a2,

AT RRXEE |, unicode Fi— 2 FNHFERTENFER , M0 E
65535, ' F 2 FPHFERAEZDE—R I RIBES PHERN— D E—FF.
(EZMES PHRERNZRFEFHERNETH. ) IEBERENEZ/F—
H=7 , HEEME—NFER. Unicode BIEKITASIERET]

LR MALFEEERLEENRBARLGHNEN. B0, 7 2 ASCIl, &
TR RHFEAMN 0 F 127 W¥E. (65 BREFE ‘A", 97 /B
FH 9, FF. ) LEEEEFHENTER , FILIETLIESA 7 {2 ASCI
KRR BERE. BAYENEEZ KNARIES EME A YK 1S0-8859-1 K
IDARLE (Y 1atin1”) , ©IER 7 iz ASCII RFRRM 0 Fl| 127 H¥F |
BHEEY BEIT 128-255 KTEEIRRRE n LHE—NKIRZ(241) , #lu L
8 PR (252)FRF. Unicode 7E 0 B 127 E{FR TR 7 {iz ASCIl iB—#¥
M2 R , 1E 128 B 255 _F£[F) 1SO-8859-1 —#¢ |, =& EFARIRMNEFE , 256
%l 65535 , ¥ BEIRRAE CIBS KNFFR.

FERLIE unicode HHERT , TR T IRO] BEB R MIBHE B ELX ENR B 4n B
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Roiz—. B0, ATEHE—ETENRGER  XERGHET HIE
FER—RFENEFTRIGEN | SORRIEFTENRLE—DARIRY unicode
HILRIRERITENHL. BORBITERFE— IR MR IR XML A,

T T XANERZ ST, 1EFAT[EZ)] Python 3.

M 2.0 JRFFLE , Python BMBS B LXHF unicode, XML £ unicode 3k
RIEFEAERBIT T XML 33 |, T EA/ROT LATE/Ra 35 E F unicode.

Example 9.13. unicode 4R

>>> g = u'Dive in’ (1)

>>> S

u'Dive in'

>>> print s (2)

Dive in

(1) AT BBEE— unicode FRFHBMAEER B ASCI F/HFEH , BEEFHFEHH
HNLFE . ERXMEREFA R REIEATIE ASCH 7. XHFR
% ; unicode & ASCII B— MK (— N EFRNEBER) , FALMEMIER K
ASCII #RTTIALA unicode FERRIFHER.

(2) FEFTEDFAFERES , Python IR BT ARNM NG , EFE
ASCIl . (IS BFIFENEE. ) BAEMIXA unicode SFRFEHFHF
#AE ASCII £ , FTENERSTTENIEFH ASCI FFRHEBE—HH ; HHE
TAER , MBWRIFKIZEFIETEE] s & unicode FRFFHNE , FR7KIT

“RIEEEFE Z B ZER.

Example 9.14. fF4&3dE ASCIl ==fF

>>> s = U'La Pe\xfla' (1)
>>> print s (2)
Traceback (innermost last):
File "<interactive input>", line 1, in ?
UnicodeError: ASCII encoding error: ordinal not in range(128)
>>> print s.encode('latin-1") (3)
La Pena

(1) unicode EIFHE R , IBAFTUARNZ T RAFIE ASCI EFFIBES |, BIa0TE
PEZREN “7(hn EHE—NKIBL). FRERRIEIBLZ n B unicode R4 4m
B2 S EIi oxt (IR 241) , RTTLABGXEERIAN @ \xfL.
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(2) ITABFITT print RESZ1BH unicode FERFEBFEHLA ASCII NTFTENE
15?08  EXEEASEER , EAYRK unicode FRFE M RIE ASCII =F
&, FfLA Python &5 | & UnicodeError 5.

(3) XL unicode ¥ A TR EEANIHTT. s 1 unicode
FRE , {8 print LEEFTENIE R WFRFE. A THRAX NI , FATEA
encode & (BETTLARTFEA unicode F8R) ¥ unicode FRFEREE# A FE
EHRGERXNNEFTFRE. KIOEHEHEA—NSE. EAPID |, K]
£ 1atin1 (10Y iso88591) , BEEIEHIKIBLM n (ARG H ASCH 4t
BRXAEIE AT RE%EM 0 F 127 H=FF).

WIDBREBT : BEM—A unicode BEI—ANIE¥=2/FLE0 |, Python 3& % %
¥ unicode BEHAL ASCII 152 18, S MNBRAR SRR R —MTAEHIMER.

Example 9.15. sitecustomi ze.py

# sitecustomize.py (1)

# this file can be anywhere in your Python path,

# but it usually goes in ${pythondir}/lib/site-packages/
import sys

sys.setdefaultencoding('iso-8859-1') (2)

(1) sitecustomize.py =—MFIRHIEZS ; Python STEBTNHNHMERANE , FILATE
HEohEaRBEEENET. MEFRTRIINIE , BOTABFEEM
5 (RE import BEBIREITE) , (B 21EF BT Python B 1ib BRH site-
packages Bk

(2) "8, setdefaultencoding ERZX BRAIAGRED. Python STEIEAIFERF unicode
FRESNEHERAEAFFENHT , FHXMRIEDER.

Example 9.16. X BER \SHIBHHR

>>> import sys

>>> gys.getdefaultencoding() (1)
'is0-8859-1"

>>> s = U'La Pe\xfla'

>>> print s (2)

La Pena

(1) XM RRIREERBI— MIF B ENXT sitecustomize.py XA T4
W, HFEEAKEZ T Python. WMRIREIBRINGRIIEZ 'ascii' , TTHERFNIR
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BIETHHIRE sitecustomize.py S , & BIRBEF/S3) Python. BRIAKSE
TSR BETE Python BENEHEREE ; ZERAEERET. BT LN
ERSFARTH T IERNB/IZRTT , AREZREETE Python B3Z FEA
sys.setdefaultencoding BRI%X. FHRHFZT site.py , FHHEZE “setdefaultencoding” F=&
BATAIE. )

(2) MERNNRERACLE R THREZFEPFEANFABEFESR |, Python XF
FR BN BT RHERATTENAAFFED B T

Example 9.17. 3§E .oy XK 4558

WRAFFTEFENRE Python HEZFHRAFIE ASCI 5 & |, RBEEE N
TEmA AR IS RSEEET oy XHHRE. XNFREXT oy XHHIGR
1% UTFS :

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

TE , 2848 XML P HREN R 2 ERENTE ? N8 , B XML XHEEETEE
Kmis, ER—T , 1S0-8859-1 2B S FHEIENMITHIZIHII. KOIS-
R 2B MITHEIE X, HIS—WRIEE T HIE—ERE XML U BB

.

Example 9.18. russiansa mpl e.xml

<?xml version="1.0" encoding="koi&r"?> (1)
<preface>

<title>lNpeancnosne</title> (2)
</preface>

1) XEMA—NESZHHIE XML ST TIRBREKRNRE ; ©2XAH s
BEBRR—ES. X, 4L koisr ETEETRIEEN.

(2) XERHRERIRIBRFR , IR , ©IAXHE KIBRI
“Preface”, WMFRAFE—NER XAHBESTIT XN , XLEFFIEF
BELAS , RATNMERT koisr ISR FHTTRED , BRAILA iso8859-1 4
=T R IR.

Example 9.19. #B#T russ iansa mplexml
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>>> from xml.dom import minidom
>>> xmldoc = minidom.parse('russiansample.xml') (1)
>>> title = xmldoc.getElementsByTagName('title')[O].firstChild.data
>>> title (2)
u"\u041f\u0440\u0435\u0434\u0438\u0441\u043b\u043e\u0432\u0438\u0435'
>>> print title (3)
Traceback (innermost last):
File "<interactive input>", line 1, in ?
UnicodeError: ASCII encoding error: ordinal not in range(128)
>>> convertedtitle = title.encode('koi8r')  (4)
>>> convertedtitle
"\XFO\Xxd2\xc5\xc4 \xc9 \xd3 \xcc \xcf\xd 7 \xc9\xc5'
>>> print convertedtitle (5)
Mpeancnosue

(1) FBRREXEARERT—MIIF LA russiansample.xml 7 ZRFEZHBIERP.
MHEFEEENFER , RERIFEEMBR T sitecustomize.py X , KHRE
RS EIE) 'ascii' , KZE /D setdefaultencoding —fTIERRFCHK T .

(2) EE title FR18 GUIETE tite AR T , LHEFHB—IE Python EREFATE BB
T, T—TTEHBRE)—E XML UMK tite TTER PERICAEIERZLA unicode
RAEFH.

(3) EHEATED title 2ANTIEEH) , EAIXA unicode FRFEA B TIE ASCII Z£FF |
ERA Python REEFRE5E#A ASCI , BACTTHEIERE.

(4) BR , REc XM TEBRA koisr , TEAFID |, HIBE— EF ,
3E unicode) BFETFRFRFRE (f0, d2, 5 , FF) , ©EHILE unicode F
FFERPFRF kois+ ZaiBm AR,

(5) FTED koisr RIBHFR BB EESERNFER LB /RAEL , BARK
Python IDE X2 FFER iso88591 HIGREEFHITRENT , MR koisr afl.
B , EVENEEITEN. GFR , RFKFAE , HE—XFF unicode
SR B2 PIT ARV XML XXHEE , SFZHEREINELES. Python 7
AT XML STRYET , ¥ B M koisr EHET unicode , R AT K ©igHk
[E. )

BE—T , MRARLABINZRBEEENRL unicode , FELEFLIEA , {ERFE Python
4432 unicode MIFRRIETE FH. MRIRH) XML XAERRZ 7 28 ASCIl (RA
BEPNGITF) , REARZKTEAR AR unicode. Python FEFHTHEATET &K
XML SO TR ASCH BHEFEHDY unicode , TE/HT BEHI IR R FIAEHR A
ASCIl, REEXTHARER. ERUNRFELIFLCESHEIE , Python
CaEESET.
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H—HRiE

« Unicode.org (http://www.unicode.org/) & unicode FRAEMIFETT , 8T
—MEEREARE N
(http://www.unicode.org/standard/principles.html).,

« Unicode #1%
(http://www.reportlab.com/i18n/python_unicode_tutorial.htm!)BE £
FA01a{E R Python unicode BN BIF , BIFEEEH AN FTEN
R0aKE unicode 3RAIEERR A ASCII,

- PEP 263 (http://www.python.org/peps/pep-0263.html) i X T a8, 40
fAIEEAREN .oy P E X P RFR TSN TR 477

9.5. BRITLR

B —2EHEE— T RNFRER XML AT EERZ k. WRIRIEES
REAFRINARE , XIS TNRERENTRE XML XA |, BMEIZLEARTTIA
FEFREE : getElementsByTagName .

TEXERSY , BHERD vinaryxml IBIEE , BRIRNSWT :
Example 9.20. binary. xml

<?xml version="1.0"?>
<IDOCTYPE grammar PUBLIC "-//diveintopython.org//DTD Kant Generator Pro v1.0//EN"
"kgp.dtd">
<grammar>
<ref id="bit">

<p>0</p>

<p>1</p>
</ref>
<ref id="byte">

<p><xref id="bit" /><xref id="bit" /><xref id="bit" /><xref id="bit" />\
<xref id="bit" /><xref id="bit" /><xref id="bit" /><xref id="bit" /></p>
</ref>

</grammar>

CAEBA ref , bit' (2) 1 'oyte' (FF). — bit & '0' TE 1", TT— byte &
8 /N bit,

Example 9.21. getEle mentsByT agN ame 418
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>>> from xml.dom import minidom
>>> xmldoc = minidom.parse('binary.xml’)
>>> reflist = xmldoc.getElementsByTagName('ref') (1)
>>> reflist
[<DOM Element: ref at 136138108>, <DOM Element: ref at 136144292>]
>>> print reflist[0].toxml()
<ref id="bit">
<p>0</p>
<p>1</p>
</ref>
>>> print reflist[1].toxml()
<ref id="byte">
<p><xref id="bit" /><xref id="bit" /><xref id="bit" /><xref id="bit" />\
<xref id="bit" /><xref id="bit" /><xref id="bit" /><xref id="bit" /></p>
</ref>

(1) getElementsByTagName ¥T— NS4 , BIEIRMNITRMNZFR. ©RE—
Element STZ TR , JIRPHNIZEEEIEEERHK XML JTTR. 7EAH]
b, AREEIREITA ref TCE.

Example 9.22. 4\ RBRTTHRN

>>> firstref = reflist[0] (1)
>>> print firstref.toxml()
<ref id="bit">
<p>0</p>
<p>1</p>
</ref>

>>> plist = firstref.getElementsByTagName("p") (2)

>>> plist

[<DOM Element: p at 136140116>, <DOM Element: p at 136142172>]
>>> print plist[O].toxml() (3)

<p>0</p>

>>> print plist[1].toxml()
<p>1</p>

(1) SELETHBRBIF , 7E reflist PERIBE—PITZE bit' ref THEK.

(2) MROTLATEIXA Element _EE BB getElementsByTagName T AR FHTE
TEbit' ref JTLR P H<p>TCE.

(3) FOBIE—#F , getElementsByTagName JyiZ1IRBEI—PMREITTE NS IR, AP
o, FEFNITR  BURE—.
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Example 9.23. #%R L fr L &3R8

>>> plist = xmldoc.getElementsByTagName("p") (1)

>>> plist

[<DOM Element: p at 136140116>, <DOM Element: p at 136142172>, <DOM Element: p at
136146124>]

>>> plist[0].toxml() (2
'<p>0</p>'

>>> plist[1].toxml()

'<p>1</p>'

>>> plist[2].toxml() (3)

'<p><xref id="hit" /><xref id="bit" /><xref id="bit" /><xref id="bit" />\
<xref id="bit" /><xref id="bit" /><xref id="bit" /><xref id="bit" /></p>'

(1) FARFEXNMIFAGELIFZEBNARE. BiE , RETE firstef PEER p
LR , BEXEARRETE xmidoc PHER p TR , xmidoc &K TEN XML XX
MR ETS. XL HERETE ref TTR (CHEAER grammar TLRT)

K p TTE.
(2) BB p TTRIESE— ref N ('bit' ref),
(3) Ja—" p TTRTESE A ref & (‘byte' ref).

9.6. T3E)T KRIE

XML SERTAE—NRESN BN , RECEHBT 7T — D XML XX |, 3R
(I NEIL

FEXERSIF , KRR pinaryxml BEXH , MEL—TPEEEENTT.

Note: XML B¥EFD Python BH#E
XEABETFENEXNEENANBIEELAB IR, F— D XML XS, 5T
KULABERYE , M Python MZMABERBME. JAVRBIT— XML SXEES |, /R1EE]
T—H4 Python X152, BT XML XEFRAERE , BEERBEL Python Xf
SR XML TTRWBHE. BERZFRR (XML) BHEK (Python) X5 175 (Python)
BYE , eNBT ez Ran XV B, REFIEREILEABR®R. &S
NFRRH TR0 5 B B 3B X S X AN [E) I FEIN.

Example 9.24. [5G XY

>>> xmldoc = minidom.parse('binary.xml")
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>>> reflist = xmldoc.getElementsByTagName('ref')
>>> bitref = reflist[0]
>>> print bitref.toxml()
<ref id="bit">

<p>0</p>

<p>1</p>
</ref>
>>> bitref.attributes (1)
<xml.dom.minidom.NamedNodeMap instance at 0x81e0c9c>
>>> bitref.attributes.keys() (2) (3)
[u'id']
>>> bitref.attributes.values() (4)
[<xml.dom.minidom.Attr instance at 0x81d5044>]
>>> bitref.attributes["id"] (5)
<xml.dom.minidom.Attr instance at 0x81d5044>

(1) A Element TR ERB— attributes BYE , B —]> NamedNodeMap X2
W EEXFEIFAR , HSLRZ , B4 NamedNodeMap 22— MTA B A X
%, MLMRELMNEEAERTT.

(2) B NamedNodeMap fRA—PNFH |, YROTLLELT attributes.keys() 7158 1HEZFR

HW—MIIR. XIPTREF—DEMK, .

BHZR , BHEE XML PR CA—# |, #ZLL unicode fRTFH,

FH X NamedNodeMap fRA— M | YRETLAETT attributes.values() IRBUR

HEN— IR, XLERSE ar KRENNE, FREET—NMIFTE

ZRNMATHRB R W ERER.

(5) PBERIE NamedNodeMap A —PF 8, YROTLUET 7 AKFHUEEFI 2R
VB BN BN, FPEER NERIZEBTLHIE NamedNodeMap ZEE 40
SEPLX—HITH)  FEdEN— _sgetitem  ERITHE. HEKRIZETRE
REESX—FRL AT EERT 2T TEN O LAE R ER

B. )

b.

CE®

Example 9.25. v5[a88 N

>>> a = bitref.attributes["id"]

>>> a

<xml.dom.minidom.Attr instance at Ox81d5044>
>>> a.name (1)

u'id'

>>> a.value (2)

u'bit’
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(1) Awr MHFTEBEARTEN XML TTEHEN XML BHEE. BHERZIR (SIRE
bitref.attributes NamedNodeMap A2 LR F I KX Z [F) Z) RIFLE a.name 1,

(2) X XML BHERESSXAERIFIE avalue P,

Note: BUERBIRFF

KOTFHR , — XML TTERBHERBIUF. BHTTLALARER G #24 FI7E

BAE XML 3T S, TAE XML SXAERATA Python ST B , At XT5 AT IR

FEZAILE  XENFHRZERN  REEHITEFINEX. R SZEER

ZFRRFEENBYE , HEFROE—EE,

9.7. Segue ¥

AEBZ XML B DR, T—ERERAMERNREESF  ERESETE
FEFENREFHECHE : EHAHBARLE , FA getattr HITHIED XK |
HEADITIRMRANFA P EFEREREFMITHBRARE.

EHNT—ER , RV XRE EERNTERIXLEE

{88 minidom ABAT XML X5 , RIS , HLUERIRF eI
EEHAILRFILR
BRFENERR A,

# unicode FRTERFEHN B K FFF4m D

Bix— , IRARZE ML TAEET. TIE unicode AT BRARAIET EH
WF, XA B XK, BB XEARAENZER , UIETF 2 1K unicode

REABE2ERZR. (B2 Python AXFFBLHIEE NGRS , HEKAFIER
BEEETRHITHRANIE. XMAE , REEE TRERNIKRET.

I Segue” BEFAIE , BHULRE".
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Chapter 10. JZ<# %
10.1. M NIF

Python HExBANEZ —FEHRINTHE , MIANHBERBANBEZ—F
K file-like) T2,

FEHREMN BRI RO AR BR— P FE |, FHLUETTITHA M | 55
X, RIBERERATE. HXTEIIAZXEN , MERR— N EXHANR.

EREENFIFP , EXHNR ZIEE—HE read FEHNNSR , XM HIE
A — NN size 2%, FHREI—PMFERE. EHANUWRIRE sie S5,
TABANIRPIEBRE RAHEERIEEN ENFRFEIRE ; BHANIR
FEE T size 280, ©RMBMNIRPIZE size K/NREHEFHER EIXLHIE ; B
WiIEFREHE , © AR TR i8R E T —EHEE.

ERNE SRR MEN TR ; KAMETRARIEECRRTESS
B30, ENIRTTLURAEZRTE « 8 P BEERE—MERIBRFR
#. RERE— I EENREREEL , EBREZARNRE read FiE
PO ARSI KRB BN IR , MAFENRIEER KB 5199,

YROJRESANIT |, 1XAD XML ZBBHHARFK. FESEL minidom.parse Fi-2—MOTLA
BEWZE ST £ B R B

Example 10.1. \X#4h@fr XML

>>> from xml.dom import minidom
>>> fsock = open('binary.xml') (1)
>>> xmldoc = minidom.parse(fsock) (2)
>>> fsock.close() (3)
>>> print xmldoc.toxml() 4)
<?xml version="1.0" ?>
<grammar>
<ref id="bit">

<p>0</p>

<p>1</p>
</ref>
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<ref id="byte">

<p><xref id="bit" /><xref id="bit" /><xref id="bit" /><xref id="bit" />\
<xref id="bit" /><xref id="bit" /><xref id="bit" /><xref id="bit" /></p>
</ref>

</grammar>

(1) &', REFTA— MR RS, XSRS HR— N EX%.

(2) BRI ZAZIELE minidom.parse , BYEF] fsock B read JyiEFF ML EAISC
HISEER XML 30

() THIRIBFTEIF IR close JE. minidom.parse NEB RIS 4.

(4) TEREIR XML 3T LA toxmi) 5k, TTENEEAN KRS,

B, MEXEE LERRERBRENIE. EXE , FOLEFE,
minidom.parse O] LA RIEWSCHZ , HAEINBITEAEFT AR X oA UER
TA. TNE , MFRARFIE EE BT E— A3 | RTTEMESE ST
B minidom.parse TJLA /R B ERBE# S IE B BNZE1H (Do The Right Thing™™?) | 1x—
VHASFOE. ERFTEE , FREE , SEMTEEM Intemet E3kH
XML X AF1S 2R S !

Example 10.2. f##75€ B URL B XML

>>> import urllib
>>> usock = urllib.urlopen('http://slashdot.org/slashdot.rdf') (1)

>>> xmldoc = minidom.parse(usock) (2)
>>> usock.close() (3)
>>> print xmldoc.toxml() (4)

<?xml version="1.0" ?>
<rdf:RDF xmIns="http://my.netscape.com/rdf/simple/0.9/"
xmlins:rdf="http://www.w3.0rg/1999 /02 /22-rdf-syntax-ns#" >

<channel>

<title>Slashdot</title>

<link>http://slashdot.org/</link>

<description>News for nerds, stuff that matters</description>

</channel>

<image>

<title>Slashdot</title>

<url>http://images.slashdot.org/topics /topicslashdot.gif</url>
<link>http://slashdot.org/</link>

</image>
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<item>
<title>To HDTV or Not to HDTV?</title>
<link>http://slashdot.org/article.pl?sid=01/12/28 /0421241</link>

</item>

[...snip...]

(1) ERFERI—ZPFAFEEIN |, uropen EW— web TTEIK URL 1EA S+
BE—MNEIENR. FEERE , XITMXNEE— read ik, BITLLR
[ web TTEH) HTML JEALED,

(2) BUEIESEAF T Z AEBLE minidom.parse , EIFAHIEFAXTZ K read JTHEF

FEAT read TIEIREIM XML $3E. X5 XML BIEBEERERIET web WA

BIBESCZE AT, minidom.parse FANKIIE web TUH , A web TUH ;

T RAEREXTZ.

FX B AR AMBTEEL T, HRAE urlopen FEHELAYREZESTIERT 5 35 F).

JhfER—a , XA URL ZELH , EEMZE— XML, B =& Slashdot

(http://slashdot.org/) ¥t (—MXARFT B EELR) THBFTEREN

XML FRIR.

CE®

Example 10.3. T FE XML (BHEARARFHIR )

>>> contents = "<grammar><ref id="bit'><p>0</p><p>1</p></ref></grammar>"
>>> xmldoc = minidom.parseString(contents) (1)

>>> print xmldoc.toxmi()

<?xml version="1.0" ?>

<grammar><ref id="bit"><p>0</p><p>1</p></ref></grammar>

(1) minidom B—NIL | parsestring , BIEW—NFEIFHEENHNTTE XML X
YEA SEFHBITINSE, WRFEELEEN XML XA —NEFE
YROTLAME A B AEF minidom.parse.

FIE , FRLAMRTTLAME A minidom.parse BREXSRARMT A< H0SCA4FFDITS URL , {BEXTTF
BIT=RE , RER- - BN R, XA, WRFREMH. URL 3K
EFFEEEHA , MEEFIMNEERFISHETEFRFE R
parseString, %'b.tk/ﬁ%‘z\

WREBE—DFEVLITERFRFRMEIEXTR |, BARREXN X REE
£8 minidom.parse LOTLAT. XL , H—MRRE TEROTARMIX S

StringlO,
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Example 10.4. stringlo /'8

>>> contents = "<grammar><ref id="bit'><p>0</p><p>1</p></ref></grammar>"
>>> import StringlO
>>> ssock = StringlO.StringlO(contents) (1)

>>> ssock.read() (2)

"<grammar><ref id='bit'><p>0</p><p>1</p></ref></grammar>"
>>> ssock.read() (3)

>>> ssock.seek(0) (4)

>>> ssock.read(15) (5)

'<grammar><ref i'

>>> ssock.read(15)
"d="bit'><p>0</p"

>>> ssock.read()
'><p>1</p></ref></grammar>'

>>> ssock.close() (6)

(1) stingio BRRREEZT—I , WY stinglo , BRIFAIRE— N FRFERFEBRAN
—PIRIEXR.  stinglo ZETEBBER LR RF AT B/ SHL

(2) WEFRE T —PERXEXNS , RITTBEMIGHAEERE. LI read TT
LLR B G R ER.

(3) BB read BETFMEH. RXXHNRNTFAAEEXHY ; —B
R TEN M, RANERNEMESHNABMNE , AT EEEERE!
TRATEARERTE, stinglo X5 LAME R Tt 1T TAE.

(4) fEF stinglo MFRE seek ik , ROT AR ME L EFRFBHNFFHBMVE

MBEXH PR,

B size BRULBLE read FiE , IRETT ALK FAT S,

FRATEFR , read FROREFRFBHIRIZERSY. FIE XL TSR MART R

MFTAE | XBMBANIBEXAXZ KK,

e o

Example 10.5. ¥ &8 XML (WS IR )

>>> contents = "<grammar><ref id="bit'><p>0</p><p>1</p></ref></grammar>"
>>> gsock = StringlO.StringlO(contents)

>>> xmldoc = minidom.parse(ssock) (1)

>>> ssock.close()

>>> print xmldoc.toxmi()

<?xml version="1.0" ?>

<grammar><ref id="bit"><p>0</p><p>1</p></ref></grammar>
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(1) BEARTT LB (SEFRR— stinglo) 21248 minidom.parse , 'EH
AR H read FIEHBNMFLEBAT , EASFETHBMAFEE—NE
ST,

IBAIMAEREDE TR0 AR — 1 eR %K , minidom.parse , SKERIT— MRIFFE
web TTH L. AP IERIGFRFEPH XML X, XFF—4 web TTH ,
& urlopen 1FEZETHRT S ; STFAHIE | £ open ; XTFRFE |, FH
stringlo. EFELLIRATHA—FH AP — T XL RE.

Example 10.6. ope nAny thing

def openAnything(source): (1)
# try to open with urllib (if source is http, ftp, or file URL)
import urllib
try:

return urllib.urlopen(source) (2)
except (IOEror, OSError):
pass

# try to open with native open function (if source is pathname)
try:

return open(source) (3)
except (IOEror, OSError):

pass

# treat source as string
import StringlO
return StringlO.StringlO(str(source)) (4)

(1) openAnything ERETEER BB NBEL , source , FIREIZEIAFRTR . source B HH
KAW=ZFFE ; BOJge—1 URL (Y940 'hitp://slashdot.org/slashdot.rdf') , —
AN S SER S E TR 8IS (BIR0 binaryxml') , REE—MEETTF
FRAT XML BRI F TR,

(2) B, BE source BEE— URL, XEFEHBHFHFT : 2liBEY
YE— URL FTFFHEaEaub Z 88T AE URL 5 [R2dSE IR, XESAER1F
E A0SR uniib ¥RIFF LM URL K8, FRAEFHISMTTAZREEA].
R05R urllib BEBFTFF source , ABA retum TTLASZZIFEARS) LK% , THEHK ty
BAHASHIT.

(3) B—FE , Z0F unlib [EVRIFIRHASVFIR source 22— NERLH URL , /RIR
RE— MEESUGREIEHERITHAE. B—K , KRBT TEIH
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BEREE source BB MERNXMHZ (ERRINFES L, FIBST42
BRERRNAENRR , AHAE EFEEETTsESFIRE). KM, RE
5 BRI A S Ea R R A SR BT LA T .

(4) BFEXE , RBERIR source 2— MNEFPHERIEIHENFRE (FARE
AW TTLAFIBENT) , PILAMRTTLMER stringlo NP EBEE—NSESUEXTZ H
HeiREl. (LFrLE, BTERT str %K, PTA source IRBNE—EZF
& LRI S , RUTLERTHNFERERIER , REENT
B _sr ERAE. )

BAEARTT AME XA openAnything BRIEXEXS minidom.parse HIE— RSN , 3
—/NFEE) XML ST source , TN EICHENIEX A source A X (TTAZ—
URL Sc@— MNA# 42 |, Sog— MEgR TS XML B BNZRFEER) , AEk
e.

Example 10.7. 7E kgp.py BFFE openA nyth ing

class KantGenerator:
def _load(self, source):
sock = toolbox.openAnything(source)
xmldoc = minidom.parse(sock).documentElement
sock.close()
return xmldoc

10.2. RAER AN, F FOSEUR

UNIX Fi FELXTRAERA . TREREAIESRNOSSIERRET. X—7
TN HAOARRENAEEN.

PRERAFIVRAESE IR GEFYEB A stdout F0 stderr) ZHETEEF— UNIX RS
PREIE. 244K print FELEIRFAET , S5RAIFE stdout BIE ; HARMFERF AR FHF
FTENEEIEIS R (19140 Python SREY traceback ($5iRERER)) BB & , EEEIHE
stderr Bil. @R XFNMEE R SREATERNXHE OEEL , SIS —ME
FFATENRY , ARTTLAEESmL , ME—MEFARE , RO UAFEERHER.
(ARARIEFE—NETE M Python IDE LT E |, stdout F0 stderr £ A /RH
THE®EO. )

Example 10.8. stdout F stderr 98
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>>> for i in range(3):
print 'Dive in' (1)

Dive in

Dive in

Dive in

>>> import sys

>>> for i in range(3):
sys.stdout.write('Dive in') (2)

Dive inDive inDive in

>>> for i in range(3):
sys.stderr.write('Dive in') (3)

Dive inDive inDive in

(1) IF307E Example 6.9, “BIEATTACHFEIMN , AROTLAE A Python FIERK
range BRERME R L HIHRIERN , IEEXY—EHRE.

(2) stdout BN ; WATH wite RENT]LAFTENH R E (T
fep. bR L, XFRE print REEIEBMNEE ; CEVTEINFFEGE
M LE—NEERIZE |, SRS sys.stdout.write BRZEN.

(3) TEEEEMBIFF , stdout F1 stderr FET AT KX EE I # T
Python IDE (R0RARFE— IDE H)IE) , BE LRI QIRIRNEBITIEST
Python #9id). 0 stdout —#¢ , stder HARANRRNERE ; WRFE , E
Bont.

staout Fl staerr ERRATAHEIIR , PURTE Section 10.1, “HR BN B T
—# , BRTNBERBH. THIENRE read Ik , R wite ik, AT,
AR RET IS, EHARTTMG ST 8 HMSIREA TR
EREEHT.

Example 10.9. EEME #HH

[you@localhost kgp]$ python stdout.py

Dive in

[you@localhost kgp]$ cat out.log

This message will be logged instead of displayed

(£ Windows L, #REMEF type SRAEE cat BRXHFHANER. )

WRER KRB TEHATMHREGIRER, T FTEATE S EAMEESIRE
(http://diveintopython.org/download /diveintopython-examples-5.4b.zip).
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#stdout.py

import sys

print 'Dive in' (1)

saveout = sys.stdout (2)

fsock = open('out.log', 'w') (3)

sys.stdout = fsock (4)

print 'This message will be logged instead of displayed' (5)

sys.stdout = saveout (6)

fsock.close() (7)

(1) FTENHIEE IDE “REE " (A , WRNBJMTIZITHAKIE).
(2) MRRIEEEEPIRAF stdout , XERNEZ [FVRATT L HEIREIER.
B) ITA—IMFHXHRATEAN. ARXHERFE  BBORE. WREFE

B e m b S WE R @EINATTASH X L.
XERASEHRBERITEEIEEMHT ; # DE BOFRERF LAS
BEmLE

© =

(6) FEFA K staout FELLZHT , WEFAVIEEIREIRFRHB T
(1) <M BEXH.

FE2[0 stderr ASTLARHNFIHIT , FEFE sys.stdout BH sys.stderr,
Example 10.10. EEM FiR(ER

[you@localhost kgp]$ python stderr.py
[you@localhost kgp]$ cat error.log
Traceback (most recent line last):
File "stderr.py", line 5, in ?
raise Exception, 'this error will be logged'

Exception: this error will be logged

WREERAE TEABHHEFEFREF, TTA FTERARFAEAEFIRER

(http://diveintopython.org/download/diveintopython-examples-5.4b.zip).

#stderr.py
import sys

fsock = open('error.log', 'w') (1)
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sys.stderr = fsock (2)
raise Exception, 'this error will be logged' (3) (4)

Q) ITTHAREFERREEN B ESHE.

(2) HBFFTHMN B EER TR BELE stder AEE @R AESER.

() 5|l&x—1MRF. NEEmE LTTLUEERXMTA RE ERFLITEE
AR, PTELER HIRERS EEAE B 13 error.log,

(4) REFEMREEEREEXNRFBEE , EBER stder RERYIME. X
BT , BA—BEREFAR (BTF5IANRE) , Python HERKITEEH X
3, ARKIEARKE stder NEERTAFNE. ARMXTT stdout , KR
VB EENEAEE—RU ST A B KRR Em L.

AR E NEREEERE N , S — B RENERT AL XIS H
ER.

Example 10.11. ¥TEPE| stderr

>>> print 'entering function’

entering function

>>> import sys

>>> print >> sys.stderr, 'entering function' (1)
entering function

(1) print BAIKIREEEETT AR TS AT AIFT AR UG EE Z2EETR).
EXE , FOJLEEA print 1BAIEEME! stderr TTEAFBE I GEH print

1B4).

F—7HE , IFEMAR—NREENE , ERANIT—MEFEXMEF
RBEER. XMXTTEM Mac 0S A ~F1 Windows F PTTREAN KB 5 3E4% |
BRIEARRE LT MS-DOS T IE, FE MS-DOS &3&4TH , RTJLMER—
ITHEAME—NBANEE |, FB—MEFNHE I ARA T— M ERF B
A. B—NMEFREFSEHEEER L E FBFASEE R AEAINE
Ff6 , REPIT TEEM pint B0 , AT, T MEFMRAERA PR
BERG I — M EF N EIEEE— MER N

Example 10.12. $&EEH4

[you@localhost kgp]$ python kgp.py -g binary.xml (1)
01100111
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[you@localhost kgp]$ cat binary.xml (2)
<?xml version="1.0"?>
<IDOCTYPE grammar PUBLIC "-//diveintopython.org//DTD Kant Generator Pro v1.0//EN"
"kgp.dtd">
<grammar>
<ref id="bit">

<p>0</p>

<p>1</p>
</ref>
<ref id="byte">

<p><xref id="bit" /><xref id="bit" /><xref id="bit" /><xref id="bit" />\
<xref id="bit" /><xref id="bit" /><xref id="bit" /><xref id="bit" /></p>
</ref>
</grammar>
[you@Iocalhost kgp]$ cat binary.xml | python kgp.py -g - (3) (4)
10110001

(1) IERN4RFE Section 9.1, “BINT"hFEEIK) |, RS ¥ RFTED—/NFEYL K\ 2
FREE, HPRF o 5E 1.

(2) ZALRZREHITEDLEEA binaryxm KRR, (Windows F P&
type & cat. )

(3) ZATED binaryxml KRR , BE"FFRF , A EER , RPRNBARET
ENEIERFL ; BRI T— 2N RERA | X MIF P 2A/RE A
B Python il s,

(4) ATARBIEE—NXHE B0 vinary.xml) , REEIEE , EEFEBIRNE
EMREMASAR A , MARNESR CREEXH. (T—MIFEE
MR TR SN,  FRLARSRASE—FBEE—HEN |, ZEFREAR
EEERETEEE , BEREAXENY B, 1EFKATIE cat binary.xml #t
AR+ A REE—BIRNLE T — N AR E BB E—RA T B E B
TSARKEZA. STTLSKRIET R « 8iEE | SE2EREENITT
A, SEEM, RIRAERNEEEBARN kep.py AT LAFFNXNTHEE.
REMB (R MFHER ABRBS— MBIEX , REHRATLAEEALRZ
BABLX , BEIS—EBFPET.

AR A B A Z AT KB R A SR B AR AER N ISR ? HSeA ey ; B R
.

Example 10.13. 7E kgp.py P MPRAEHAIZEX

def openAnything(source):

-201 -



Dive Into Python http://diveintopython.org/

if source =="-": (1)
import sys
return sys.stdin

# try to open with urllib (if source is http, ftp, or file URL)
import urllib
try:

[... snip ...]

(1) IXAZ toolbox.py BB openAnything BRIZ , LABIFE Section 10.1, “HZ Hi A\ J&"
HEERITT. B REMIMEERBNALEIA 3 THEERIIER
B WRZE |, 1R[E] sys.stdin, FX-ATEE | 184, stdin =— B
read T IERIZESEXT S, FTLAR €S (£ kep.py B, FEIBEA/REA T
openAnything) — AP EEX B,

10.3. THHE AP =

kep.py A TEMETT , FEARIAIT XML LLIBES , EIISOFEER LAY, %—
MR, FIREA SNSRI MET /&N,

—MBEXHEX T —RIN ref TR, BN et BT —IHED 0 TR , 0
TRV SREAR WK , 6FF xef, T xref , MREPGEIREERT
ZH ref TTR (ENRBAHEBN o BiE) , RFERE ef TRUNFITRZ—HT
BT, (FE T8RRI T X FEL R H). )

IBRNMEFTRLT : EARNFTEREN ref TTR , RITER xef EXEE
"B ref TTRM ref ToR , FF. AT, BITRANS |AFHIRE xref B
x, REHHEESSNXE. Hid N TAREIRIETT xef B ETERAG (FEL)
BRI SR NE L E 2R M.

XMATRAEE RiE , EZF—MAFHNHT : HEE. BIRIRE— xef HEE
HEWER ) ref TTRES , 2BEI—EE, wef B id B, TFEIHIAFEE

id BHEER ref TR , BRRAEENFTNBEXHE. RIEBNINEFXIKR
PhA ref TRWOTEIIR  REFHEHHARAT— d BiE. RIRNHIXE
Rig—K , RIeUFHREAME—DZIF.

Example 10.14. loadGramm ar
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def loadGrammar(self, grammar):
self.grammar = self._load(grammar)
self.refs = {} 1)
for ref in self.grammar.getElementsByTagName("ref"): (2)
self.refs[ref.attributes["id"].value] = ref (3) (4)

MBBE—/NTEF 8 self.refs FFEA.

1F204R7E Section 9.5, “WEITLE" T EFEIK , getElementsByTagName 1R [El 5

FREMITRN—MIIR. RITLIREZHSEINE ref TTRHE—FIEK

RIEETENFIR.

(3) IEAYRAE Section 9.6. “AAITREW PEEI , MANENF B
ROTLLET ZFRSEAE AN RITTER. FTLA , selfrefs SR EREZTN ref TG
R id BHE(E.

(4) self.refs FFRLEERAE ref TTRAE. Q04RFE Section 9.3, “XML fEAT" P EE

1, SR XML XEPRENTR. TR, ERAIXAFFEREE—D
z.

N E

HEMBTINER , TTWARIBE xef FEEEHREIEFMEE id /B
) ref TTR , #BRFETE seifrefs PEIRE.

Example 10.15. {§f ref JTTRZ iH

def do_xref(self, node):
id = node.attributes["id"].value
self.parse(self.randomChildElement(self.refs[id]))

VRBEFE T —EB R3S randomChildElement BRIEN.

10.4. BT AHNEEFT K

BT XML RS , B— M ERNCETEESRE MTETRNOIBERETIT
. pign , EEESEP , —A ref STTROITUABHA 0 TR , HopE—NRT]
LB BRERE , AEHME o TR, RREEREN of ZFH o TR, K
REHRHEAM 0 STTRNET » TR

YROTEENA VR R E R B H{E A getElementsByTagName SRECELX A BATTLAT |, (B
R ARTTLUX 4K, gettlementsByTagName 3391 R R Bl B HEIR TR K 2
NFR. BF p TROUUBEHEMK p TR , RAEEFER
getElementsByTagName , B CSIRERARERNBHRE p Ttk. N T REEEET
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LR, IREBECHITAE.
Example 10.16. R EEF TR

def randomChildElement(self, node):
choices = [e for e in node.childNodes
if e.nodeType == e.ELEMENT_NODE] (1) (2) (3)
chosen = random.choice(choices) (4)
return chosen

(1) IER04RFE Example 9.9, “SREXFT1 =" PEEIM , childNodes BHIR[EITTR AT
BFIRK—MIIR.

(2) 4R , IEROA/RTE Example 9.11, “FHT SO ARNAHFEIM |, childNodes
BEINIIREETHABARARENT S , XA TR. XHAZFEX
BETHN. IRRETRERANETF.

(3) BN EERE— nodeType B , ©OT AR ELEMENT_NODE, TEXT_NODE,
COMMENT_NODE , BREZFH T {H. TJEeENTEIIRIE xml.dom L8 _init__.py
X, (RTFEHENE , B0, Section 9.2, “6)”, ) BRREXMTTETRE
N, BILMRITLAS IR E—1MFIER , T REE nodeType & ELEMENT_NODE
SRR

(4) RERBT—NPELTENIIR , EREE—NEHIRSS. Python H—Hh
0Y random BIFRIR , ©EETHLNEREIEKSL. random.choice BRIEHEW—
MERHELBENIIRHABIEEEFH—KE. b, 20R ref TR
BETEN o TR , B4 choices HEE p TTRR— TR |, T chosen ¥
BRFEPHFE—ME , X MEZFBIERK.

10.5. RIFT |RAE QIR Eaat X228

FE=ANFAN XML ABBEETT RN ARIBET T RN TRZRIBELE
B, BITEHN XML X 2B SR RN T SARK , F— 828
Python St RRH. XA HHREXKE L — Document IFFHFKIR. Document
EEET—PHEN Bement IF (FRIR XML FRE) , HFHNE—NITLEEHE
T/ Element 3T, Text XK (RARXA) , B Comment X5 (RARHERITRR).
£/ Python /BN BENMNT KLU SEN N LBIEFT RS .

Example 10.17. 2@ XML XHK¥KEEZ
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>>> from xml.dom import minidom

>>> xmldoc = minidom.parse('kant.xml') (1)

>>> xmldoc

<xml.dom.minidom.Document instance at 0x01359DE8>
>>> xmldoc.__class___ (2)

<class xml.dom.minidom.Document at 0x01105D40>
>>> xmldoc.__class_ .. name__ (3)

'Document’

(1) FIEIX kentxml ZEHEIERP.

(2) IERO4RTE Section 9.2, “FFEN , BT XML TR EIK KT Z 22—
Document X752, BAERTE xml.dom ELHY minidom.py PREX H—HE. NARTE
Section 5.4, “ZEH LBV P FEIK] , _class_ =& Python SIZH— 1K
ERMH.

(3) tHh, _name_ ZEA Python KKREBH , &— " FFH. XNFRE
HAW ; BHRER N ENMANZEZMEE. (S0 Section 5.3, “ZKH]
ENX. )

%, MERBEEBEUETAE XML TTREREZ T (EASA XML 5 S & =LA
—/N Python Xf&RARH). IREREAREFIAX XN BRBITENT 2 2K812
B ? BRIME getattr , IRE—IRINERETE Section 4.4, “S81] getattr FKEXIHR
g |A"e.

Example 10.18. parse , ;@ XML TR &3S

def parse(self, node):
parseMethod = getattr(self, "parse_%s" % node.__class_ ._ name__) (1) (2)
parseMethod(node) (3)

1) B, FEREEEFEATE (hode %) MK ZHE—MRIKMZFE.
FRARDRARIEAN— Document T, MRFAAIE TR 'parse_Document’
HuXERTFL.

2) MAERTJLIEXNZRFBELE—NERER , REET getattr 52K EE
B85 1.

() &g , KITLUARREFHTRKEZEASEEAN. T—MIFEERRE
N EREE X

Example 10.19. parse 43R 2% Vi FAMEEK
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1)

pes
il
)
E:3

def parse_Document(self, node): (1)
self.parse(node.documentElement)

def parse_Text(self, node): (2)

text = node.data

if self.capitalizeNextWord:
self.pieces.append(text[O].upper())
self.pieces.append(text[1:])
self.capitalizeNextWord = O

else:
self.pieces.append(text)

def parse_Comment(self, node): (3)
pass

def parse_Element(self, node): (4)
handlerMethod = getattr(self, "do_%s" % node.tagName)
handlerMethod(node)

parse_Document REEA—IK , AATE— XML P RF—N
Document T1& , FEET BT XML R/RHP RB— Document X%, 7E
e REEZPEER | BMAIMEESCEFNIRITE.

parse_Text TE 1 RRANXANEE . XN R FHEEMFHRALIE , B3
HOFRE—NRIEFHITRKEAIE , MAERE R R RN SCAENE—
MNRE.

parse_Comment RF— pass , AR BRI PR ARNIER. B
ZEE  FEREE NN RHGFEX UL CRATOTERE. WRXNE
AL |, 8 parse REBTEIBE—MERMNERSBITERM , BAEE
EFREHANIFER parse_Comment BREL. AT R E I KK
H—EFRAEFRAN—KSFEEA parse ERERFFEIEFDIEX.
parse_Element A H LA FE— M KEs , — N ETITRRIRMCETRK
HNkzS. XNEFSEMEN - FRATERNOXA (BIHNIFEEHR) AF
HXFE—N D ERE— NI R, R T —PNEEAT do_xref BIFRF
BB (X <xref> FRICMS) , HEXNZFRNEE , HFAAE. MYEEHIRE
ZHR (B<p> 1 <choice>) TEMRITIEE ST H BHEER O] LAFRE S eR %K.

XAMBIFE |, 53 KK parse F parse_Element R EHEEERFHE BHIE.
FEFTHAIETRRRED EEFRERESABNIFCEH) , RITLLEA
SEEMT NIRRT |, RAEERAISEANFTNEATMERHFFARBERE
BT . SRS ANAE Chapter 16, FHHFEPNE.
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10.6. {0324y S5

Python SEEXFFABETES-MTIZTHRERF , X FHED T SHAEREF
ARIEESHIET. XEHIER XML FFEH , (B ATTLAFE>E A
TR , BRENER—TET.

R HTSRAT RITBLEIRE Python 7257 , TR HTAIERRE
YR, FTLALBNIEE ME L RBIEFRE—T.

Example 10.20. sys.argv M8

WREE B FTEABHHRFEGRERF, TTA FTERAREFEMEGIRER

(http://diveintopython.org/download/diveintopython-examples-5.4b.zip).

#argecho.py
import sys

for arg in sys.argv: (1)
print arg

1) BMERERFHBHTSHEE sysaey B, MERNE—TIIR. X
BEEMNERILATHRITENEENSH.

Example 10.21. sys.argv KRR

[you@Ilocalhost py]$ python argecho.py (1)
argecho.py

[you@localhost py]$ python argecho.py abc def  (2)
argecho.py

abc

def

[you@localhost py]$ python argecho.py —help (3)
argecho.py

~-help

[you@localhost py]$ python argecho.py -m kant.xml (4)
argecho.py

-m

kant.xml

1) KT sysarey BE THRINFE—HEFIR | ©ESTIRETARBOBAK
2. WREESERMERX AR |, 1E Chapter 16, K#HFEF. AER
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ST
2) BMMTSHEEISIHEIFITAMR. T sys.arey FIRT , ENSHEE— M
MHITER.
TR , & -help , 7E sys.argv FIRPIERTF T EMBCHITE.
ATUEEEER , FEMGIMTINEEIERSH. thn , XBEF—H
FRIC (m) FE— NS (kantxml), TRICE SRS RZ sys.arev FIFR
hR—EITTR. HRBERRETESEETRIITRE ; IEREEINZ
— IR,

CE®

PRUAERREAEZIN , RSB T o TEARAEER , ERETRE
LIMEREMUFARLAES. MTREERENSHKERBINCHERE
P, AROTLARBI S sys.argvia] SRUGIA S, XIRBMTAFAY ; H—EH
EIXFE. SERANEF , IRBE getopt RER,

Example 10.22. getopt IMB

def main(argv):
grammar = "kant.xm|" (1)
try:
opts, args = getopt.getopt(argyv, "hg:d", ["help", "grammar="]) (2)
except getopt.GetoptError: (3)
usage() (4)
sys.exit(2)

if _name__=="__main__":
main(sys.argv[1:])

Q) B, B—TOFHRGEHFEZERELAEA man B, S
sys.argv[1:]. 1CAE , sys.argv(0] BIRIETEIEITH AN ZFR ; TEALIR 6 D1THT ,
FEARRROLE , FILMRTTARER & HAEA TR M FIRTRSY.

2) XEMMRABEHRAIBRENHTT. getopt FRERH getopt REFER =12
 : BBIIR AR sys.arev1:] 152N, —DMNEBTEFAB I sEEEE
WBFFHITIRE , I— NENTEZROKGIITIRENTIR. F—
KENE , XBELREL , TABESHNATIHE.

(3) EMITXLHITIREGR , WRBEAEIFE T |, cetopt SWMERF |, 4R
THRE. YRITLAEVF getort IREAEMFABTIRE , BAXMERER N
B AT RAME N — AR RIZFE N D ITIRE.
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(4) #0 UNIX tE R PEPRAESCE—HF | JIRMAHEN T REEEBHRE |, R
EFTENHIEMAZEN—MIEHAFHR L. IR, EXEREREEE
usage HAL. HFEREAEXMIE— , FETENHEENHRE ; EX
r =Ll

ARANRAZLE getopt MW SR AR ? FH , B— PR AIR— N 1THR
THSHNFRBI IR (AEEHE—NTTR—EEZIR , ARFEBA main BEZ
HIBIEER ERE 7). BNERARRNE R HTIRER—PIIR.

"hg:d"
-h
FTEDRIEREE
...
AL EENEE S URL
-d

BT B REEER

FE—MIEAE=AMIERRENMBILFE ; REEETEETN] , il
FLEF FTENFE)) BE RS FTHAEIK). BR , FAMRE (¢) BA
IRME— NS ——H TR BNEE S ZFR. bR L , BOTAR— N
BEE— web #illE , XEIEARADE (FHEHESHE) , ERIFEMNENNEST
Loz, B, ARTTLUETTTE getort MBI _NESHN ¢ FER—ES ,
k(6] getopt YtBRIX—s.

BERANE , X MEAPRBERE (& 1) , ERRARE (] -help) , FEAR
REENBEENSE. XHE cetopt F=NSHRHFENERE : EREERIFNEH
— MR, RRRKFEENE NS PIeE N EIRS AR 8.

["help", "gramma r="]

-help

FTENFIEREE

-grammar ...
1 A E BB R4 URL
XBE=SEITE

1. PrAGHMTRRRIFEUR MERIETTLE , BB A getopt B , 4R
RAESIEXFMERL. T RIEBTEERN.

- 209 -



Dive Into Python http://diveintopython.org/

2. -grammar RGN GFEMBIERES— S, BB ¢ iIFE—H. BOFT
SPRMREE : "grammar=",

3. KIFESIRLLEIREIIREE—L , AN J iREREMENHKIFE.
XARETF ; RE 4 ASITAEE. (EREREMRIRENIUF A
B, R XA EEEFENENRSE , A5 2F T RERE.

BRER 2 URNB—TESHM/E , FFECEL T XD EERIER.
Example 10.23. 7E kgp.py PRMIEHITEH

def main(argv): (1)
grammar = "kant.xml"
try:
opts, args = getopt.getopt(argv, "hg:d", ["help", "grammar="])
except getopt.GetoptError:
usage()
sys.exit(2)
for opt, arg in opts: (2)
if optin ("-h", "-help"):  (3)
usage()
sys.exit()
elif opt == '-d": 4)
global _debug
_debug =1
elif optin ("-g", "-grammar"): (5)
grammar = arg

source = "" join(args) (6)

k = KantGenerator(grammar, source)
print k.output()

(1) grammar FESRERIRIEEFERIIBEE. NRIFKZREESITHEET
(£ ¢ HE -grammar IFEENXE) , EXEREYBLE.

(2) #RM getopt BR[EIHG opts ZAEE—NEITA (flag FT argument) HRREKIFIFTR. #0
RIFHIRBTETSE , FBA arg LZE None, XEFEANFERDS T .

(3) getopt WIS TINER B ER , B2 CASEEREARIFEZ B
1EfsEHe. WRARFEE h 15E | opt HEEE "n" ; RIRVRFETE -help 77 |
opt S E -help” 17&. FILMEEERETCIIF.

(4) AT, d FEREMENHEKIRE , IR REEREEEN. WRFK
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HTE , FRTURE—N2REEXREREEEITHHBEKGER. (&
IBERNFANFERIEPERE. T4 KU HAEXLREFEE— KK
ThEd ?)

(5) WMRAFHENT—MEEME , BRTE ¢ HE —grammer FREGHE , BMFHAEIE
IRTEFENSH (arg) RFEIEE grammar P, BHEFELE main EEBVRPI2E4L
iSENINIER

(6) BRXHE. RELENHAETHAERNGITING. XEREMERITH
KON AEG DTS, TA1H getopt K args ABIRE, FEIXMII
Fob , RIEEIMETRITSIEM . RREREEDIITESE, ags ¥
T—NEFIR , T source ¥EZFREE.

10.7. ¥ E—FE

FELTHRRSEMNRA. WLENEREEAE AR ENTESE—HEHN.
ERFHE  XER—PEWGBMTSHHHA , EIER getopt IRER.

def main(argv):

try:
opts, args = getopt.getopt(argv, "hg:d", ["help", "grammar="])
except getopt.GetoptError:

for opt, arg in opts:

BIE KantGenerator ZEM— NSRBI |, ARSEROBESFFIEHELR © |, TIRETED
MTRETEE.

k = KantGenerator(grammar, source)

KantGenerator SEFIRZNNIEGEE , B2 XML X, RMEABEENXH
openAnything ERIEFT XN (DL EERFAE— DA S 4 hak H — N2 AR
22, AEEFRRNER minidom ETERECKE XML BT A—1R Python Xt 4.

def _load(self, source):
sock = toolbox.openAnything(source)
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xmldoc = minidom.parse(sock).documentElement
sock.close()

ﬂi% WRIEX I, IREERE] XML RSB INREL—1 /NG
XL |[HERRZ XML X PHIITTR.

def loadGrammar(self, grammar):
for ref in self.grammar.getElementsByTagName("ref"):
self.refs[ref.attributes["id"].value] = ref

WRARE S TPIEE TREIFEM A, IRTLMERE ; BRWREFTHEES
HER TR IR (REREEHRES ) FEEEAFIES.

def getDefaultSource(self):
xrefs = {}
for xref in self.grammar.getElementsByTagName("xref"):
xrefs[xref.attributes["id"].value] =
xrefs = xrefs.keys()
standaloneXrefs = [e for e in self.refs.keys() if e not in xrefs]
return '<xref id="%s"/>"' % random.choice(standaloneXrefs)

WAEARTTFF T TIRMEL. BE—D XML, fRERBIT— IR 7’771J:4’cﬂ
SEARAERHNIEFE , RO MERSMEN T aZER

def parse_Element(self, node):
handlerMethod = getattr(self, "do_%s" % node.tagName)
handlerMethod(node)

IREEZEEPERBE , BIrE—1 » TROEET

def do_p(self, node):

if doit:
for child in node.childNodes: self.parse(child)

BEE—1NEFEH choice TLE ,

def do_choice(self, node):
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self.parse(self.randomChildElement(node))

FRAMRL ref TTREIUEREFEH vef , FIHRTED

def do_xref(self, node):
id = node.attributes["id"].value
self.parse(self.randomChildElement(self.refs[id]))

MXE—ERAT , REEERRESCE,
def parse_Text(self, node):

text = node.data

self.pieces.append(text)

TEERITENLR.

def main(argv):

k = KantGenerator(grammar, source)
print k.output()

10.8. /N

TTZR.

Python T A BRITFIIRAE XML SCEIEF BAMEE.  minidom BEUE— XML X4
FAHREMBETA Python X5 , HRM TAERTRNMEN 8. #—2 , &&E
/R T IR Python GE—NMESE MBI HTHIAS , EFE-TIRE.
TS HRLE , EENTT—MEFNEEZEWE A KEE

RS TR , RXTTEME TR A XLEE

W AR A B B AR
fEF getattr EXFND N K28
o @ getopt EFH A DATIRARFHHATIOUE

R EELNEY. —FiE
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Chapter 11. HTTP Web JR%%
11.1. JI‘EH‘.I',

TEFHAR A0 R £k web TUATIADME A\ URL B4 XML B |, 4REEZ %S T 3T HIML
RMIEFD XML LZMEE | BT RILFAIKRE 2 EHIRITH < HTTP web RS- E-.

TR | HTTP web JRBZFELAGRIZEN I NE#EFE R HTTP BAEMITAE RS
28 RIAFEEWEIE. DRFEMIRS 2REREAE , HE#(E A HTTP GET ; 0%
RA8 RIEFHIETIIRS 28 |, {85 HTTP POST. (—LU4XEZRE) HTTP web RS
APl e X T4 3 HTTP PUT #0 HTTP DELETE &AM B EIEN X, )
B/aED , MEETE HTTP MY i “verbs (B11E)” (GET, POST, PUT #0 DELETE)
BHEMRGAEW, kX, BUAHBREN BRANNERIE.

R ENEERQEE R , FEFSARBERFES ENE XA B A

EXVLH., BIF GEBEE XML B SERSARAFME , BUEd RS SmH
FHABEERTEVIES (BEAT THREGEHN HTTP &) shS4R. Bl

RiEE , AAGTUEERNESETARMERSREET XL FIGHE. N

RS EE AN BT R F RN R T HFTENXLE XML 203 , LAE
WL ST

HTTP web BR%_EB0%E XML Rz FIs451 -

Amazon API (http://www.amazon.com/webservices) SIFZHRM
Amazon.com LB [ERE=mEE.

National Weather Service (http://www.nws.noaa.gov/alerts/) (E) #0
Hong Kong Observatory (http://demo.xml.weather.gov.hk/) (F#) 1812
web RSB HRTER.

Atom API (http://atomenabled.org/) FAFEIEET web KR ZA.
Syndicated feeds (http://syndic8.com/) IV F§F weblogs F03 [H)uh =00
A ERE A S NRFTER.

HEREN/LESR , HATERRER HTTP SHTHIE K XA ZWEHM AP, {8
RASHER FE X BREENETEN HTTP 1B, (FAAXLLERZ@1d HTTP POST

XMEETERE. ) ERAFERRIEME HTTP GET NImFEIR B S5IREREE |

HERKRRILEBLE HTTP web RS HRERFIL ] HTTP 4714,
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WTPIRAL—EELEEhTH openanything FEERINTE SRR
Example 11.1. openanyth ing.py

WRERRE TEABMHTRFGIRERF, T TEAEFAEMEESIEF
(http://diveintopython.org/download/diveintopython-examples-5.4b.zip).

import urllib2, urlparse, gzip
from StringlO import StringlO

USER_AGENT = 'OpenAnything /1.0 +http://diveintopython.org/http_web_services/"

class SmartRedirectHandler(urllib2.HTTPRedirectHandler):
def http_error_301(self, req, fp, code, msg, headers):
result = urllib2.HTTPRedirectHandler.http_error_301(
self, req, fp, code, msg, headers)
result.status = code
return result

def http_error_302(self, req, fp, code, msg, headers):
result = urllib2.HTTPRedirectHandler.http_error_302(
self, req, fp, code, msg, headers)
result.status = code
return result

class DefaultErrorHandler(urllib2.HTTPDefaultErrorHandler):
def http_error_default(self, req, fp, code, msg, headers):
result = urllib2.HTTPError(
reqg.get_full_url(), code, msg, headers, fp)
result.status = code
return result

def openAnything(source, etag=None, lastmodified=None, agent=USER_AGENT).
"""URL, filename, or string —> stream

This function lets you define parsers that take anyinput source
(URL, pathname to local or network file, or actual data as a string)
and deal with it in a uniform manner. Returned object is guaranteed
to have all the basic stdio read methods (read, readline, readlines).
Just .close() the object when you're done with it.

If the etag argument is supplied, it will be used as the value of an
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If-None-Match request header.

If the lastmodified argument is supplied, it must be a formatted
date/time string in GMT (as returned in the Last-Modified header of
a previous request). The formatted date/time will be used

as the value of an I-Modified-Since request header.

If the agent argument is supplied, it will be used as the value of a
User-Agent request header.

if hasattr(source, 'read'):
return source

if source == "-'":

return sys.stdin

if urlparse.urlparse(source)[0] == 'http":
# open URL with urllib2
request = urllib2.Request(source)
request.add_header('User-Agent’, agent)
if etag:
request.add_header('If-None-Match', etag)
if lastmodified:
request.add_header('If-Modified-Since', lastmodified)
request.add_header('Accept-encoding', 'gzip')

opener = urllib2.build_opener(SmartRedirectHandler(), DefaultErrorHandler())

return opener.open(request)

# try to open with native open function (if source is a filename)
try:

return open(source)
except (IOEmor, OSError):

pass

# treat source as string
return StringlO(str(source))

def fetch(source, etag=None, last_modified=None, agent=USER_AGENT):

'"""Fetch data and metadata from a URL, file, stream, or string'"'
result = {}

f = openAnything(source, etag, last_modified, agent)
result['data'] = f.read()

if hasattr(f, 'headers'):

-216-



Dive Into Python http://diveintopython.org/

# save ETag, if the server sent one
result['etag'] = f.headers.get('ETag')
# save Last-Modified header, if the server sent one
result['lastmodified'] = f.headers.get('Last-Modified")
if f.headers.get('content-encoding', ') == 'gzip":
# data came back gzip-compressed, decompress it
result['data'] = gzip.GzipFile(fileobj=StringlO(result['data']])).read()
if hasattr(f, 'url"):
result['url'] = f.url
result['status'] = 200
if hasattr(f, 'status'):
result['status'] = f.status
f.close()
return result

H—HRiE

« Paul Prescod I\ 4k HTTP web ARG & Internet BRk
(http://webservices.xml.com/pub/a/ws/2002/02/06 /rest.html).

11.2. #4581 HTTP EFH KB

RANMGARAE R HTTP IR , 20— Atom feed JLR. ARAUNAETH—
K MRE—RKX—KHTEHE , 08/ NNF—IK , NI news feed H¥ER
KIERFER. LHRMNEEA—FHEEMBRBNTERIAE , REEE
IR E.

Example 11.2. EHEMBERBHFTETE feed

>>> import urllib
>>> data = urlib.urlopen('http://diveintomark.org/xml/atom.xml").read() (1)
>>> print data
<?xml version="1.0" encoding="is0-8859-1"7?>
<feed version="0.3"
xmins="http://purl.org/atom/ns#"
xmins:dc="http://purl.org/dc/elements/1.1/"
xml:lang="en">
<title mode="escaped">dive into mark</title>
<link rel="alternate" type="text/html" href="http://diveintomark.org/" />
<- rest of feed omitted for brevity —>

(1) 1A Python i&Exd HTTP TEALTRAHRE LSS AMEUESS ; bt R
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FE—THRE. uib BRERE—AMEFIH urlopen KE , ©ER EEAEIREH
TEHHE , REBREI—NEETS , EAUER read() FT]FRAS T HEH
2HAE. XHEEERTT.

LM T ERMAZZAE ? 1R, EMRBF R P —KERERREHT
ARZ, BEFERE. HEE feed ILRHNNE , HHIKM feed WAR. X7
FIEXSEAD web THBHER. ER—ERFFIHEEE web RENFINEES
BRNEE FRE (T , FRRARTT RS/ N — R ERIRBUGXAEN] feed )
e R RBERRTHERNE T , FEXRFZSERRERET.

THETRIS—LE HTTP IEAFRE.

11.3. HTTP B%rHE
XEHRMRBIEN HTTP EE4FHE.
11.3.1. FHF{CHE (User-Agent)

User-Agent &—T4 2 P K1 IR S SR EFE A ABHESED HTTP 3K T—> web
T, feed ICRICHAIRE web RRFHBRRIE. ZFEFIHER—NRIRN
RO R A ERIEKRNEE | UESSERT ERE , AFRS2Sm
BERSEFIHNFRERISEAR.

BAATEILT Python &E—NERM UserAgent : Pythonurlib/1.15, F—T5 , &%
EEFNHEEXTHER User-Agent,

11.3.2. EF[] (Redirects)

BRNRIEEEBE. Web SREARNE , TEBENETHNHI. EEZ
web IRESELH. ER{IT http://example.com/index.xml B feed JC B OJEEHAZEhE]
http://example.com/xml/atom.xml, ZKEEA— MK Y BKEH , BNERBHT
#%. fBI80 , hitp://www.example.com/index.xml O] BEARE 2 [@ZE!) http://server-farm-

1.example.com/index.xml,

EER M HTTP RSB 2E KA RAE N RIFE , RSB[HWEFHEE—MK
S, REMKE 200 WEER “—VIIER , XMEEERNITE". REM

18 404 BEBRZ TNEERKE). (4% web B , ROJEEFZEIT 404 errors, )
HTTP BRI AR N T ERRARIBCAE ). WK 302 KRG EZ/] ;
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XELRE ‘W , ARG (RIGTE Location: L5 E FLEHE IGETH,
th). RESMR 301 RRAAEZD ; XBWE ‘W , HaRNSBKABS
(JRJGTE Location: S E LA B FHbE). WRERS T —A 302 RERTIFI—
ANFTHBEE |, HTTP ARG R E A FT U IREREREK |, (BER T REE
E—RIEE , MxEARIER. EfNRERE T 301 REREEH
—ANFTHbhE | FREE AL AE bt

M\ HTTP RG24 E—MEHHPRSAIBES |, uniib.uropen YB3 “IRER B
Fh, BRENZ , UEHTEETRNASERIK. RERLFEMERK
BIE |, LZEASERIEINMIBEP—MNEENE BB KT —KEE
EIRAE. RSB ERIARLE , B S XREERSHET [ K
ik, X—IREFEEMRMAE—IK : KIRKET | FENGFE , BEF
ZR0aX—& , AMEZS i B B R IR K AEE (6.

11.3.3. LastMod ified/I-Mod ified-Si nce

BLELRFERITHEEN. CNN.com BWERZE/LAMMESH. 5—H,
Google.com HETTLMEHATH—IK A LEFHRAIERE logo , O
—METIRSAEEEY). Web JRF-ZAZEN @ B E RSSFEREMERE KT
K& /GEMRESE , FE HTTP RS SSRM T — R Bl B AIEERRER
HXE—R KX A,

BIRIRE IR (BEE=IR , EBMK) EREBNEIE , /ROJASVFIRS 28K
IT—RRENRGEBREE : ERMIEKRP KIE— ifModified-Since SLIER |
TEIT L—RMRFSEHERFIEMRGHN BRI, 2REBIEMNIBEEZER
A5, PRBESEHREI—NEFERE) HTTP R 304 , XEKRE “N LE—IKIEK
BEXNMERBRE". X—R_RBMHEY ? ARSI RERSH 304 07,
PEEFLEHE. SRS TXMMRERE. FAUASEE R B R ,

PRARNFE— R X — K TEAARENEE ; RSB FRE N EFEIE.

FRE TSI A 25 #B ST B BB EK (last-modified) EBUERZ, HIRARE L
BEER , —KEEFHOEBNRE AT IREEMN , HTFIRETIRIE
B TRENERS L 2 R—XHRREATE. RS E K8 B SFEA
WEFREANE , HRERGE , AR 3) AiEE K E 0 AIRSZ 255K
BHRETBERBH. RSEFEEHIRE] 304: Not Modified ((RBEE) , BLLSLE
BMSIENTHEFNRINE. EX—<L , Web RSB0 EEE.

Python 9 URL FEiR B IetNEN BT BRBEREXR , ERIRTTLUYE—
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MERMIERRXEEHEE— N RN PZRERXER , NMECHAI
XX FF

11.3.4. ETag/IEN one-Mat ch

ETag 2L SHRIABHREIERERHENTEEN A —/ ik | REENMNAE
FrrEE. ETEFRNR  RESBAZFIMERWEIENREE , ZEFKF
HIEH hash (TE ETag (EE P H). hash KB ETLBURTIRESS. HE—
KIEKERINEIED , VREZETE fNoneMatch: SLEEFEE ETag hash , 2R
BHIERENE , REZBPHHEE 304 WK, SHEakEuEREMR , R
LSRR K% 304 WERY ; BB AARKIEMRNEIE. B _IKE
KBS, @I ELR ETag hash , #REVFARS2S : 20R hash MA|BLENRE VBE
EHAFEENEE , AAKREE L—KimRgrEidE.

Python 8 URL BEIRE XY ETag MNEXF , (ERAERE GHIREEZ MR
AD3XAP X FF

11.3.5. FE%E (Compression)

KE—NEZEN HTTP R gzip [E48. <F HTTP web IREHNFEBILF A
BEoW RIEMEER FEH XML, XML 2304 , TR RS KN |
MXAEF T AR ELE. 2M447Ed HTTP I K— AN RIEE , TTRASVFAR
£33 MR EETMUFERE LA XAKE , FLUESENERKIE. EREF
KA Acceptencoding: gzip SR , WRRF B XITELE , ©HRHEEH gzip
JE48 BB H B Contentencoding: gzip {52 ARIC.

Python K] URL FEAFRBRNERT gzip EENXF , EZIREEABRMIEE
K5, Python MIRH T—MEIH) gip IRER , BIRA TXHIEHTRE
YEHITIEE.

ERBNVAT T feed ICRI/NBATHAHRNTFFETXL HTTP 45HE. ik
HAKEBEUNTHEE.

11.4. @ik HTTP web JR%

B5T , WLFATFE Python HTTP FERIEIAFIEH BB LS LK L HEHIIAE.
XMAERETBRTEHBRER , BARERIIBSRBZHHIE.
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Example 11.3. & HTTP

>>> import httplib

>>> httplib.HTTPConnection.debuglevel = 1 (1)

>>> import urllib

>>> feeddata = urllib.urlopen('http://diveintomark.org/xml/atom.xml").read()

connect: (diveintomark.org, 80) (2)
send: '

GET /xml/atom.xml HTTP/1.0 (3)
Host: diveintomark.org (4)
User-agent: Python-urllib/1.15 (5)
reply: '"HTTP/1.1 200 OK\r\n' (6)

header: Date: Wed, 14 Apr 2004 22:27:30 GMT

header: Server: Apache/2.0.49 (Debian GNU /Linux)

header: Content-Type: application/atom+xmi

header: LastModified: Wed, 14 Apr 2004 22:14:38 GMT (7)
header: ETag: "e8284-68e0-4de30f80" (8)
header: Accept-Ranges: bytes

header: Content-Length: 26848

header: Connection: close

(1) urib fREETFT 55— Python BIFRAERE , httplib, 3@ F AR BEHLE H import
httplib (urlib £B3NSN) , {BEEYROTLAA HTTPConnection 2 (urllib ZERIER{E A
ER5E) HTTP fR$-28) R EBFEEHINE. X2— S AEUBEHNERK
K. Python bW —LEMAXCKE AR , E2XEDZLFAZEN]
BFFIRIRE ; RBACKFHT R , REERZE—NERNSUEXKEE
ERFIE.

(2) BEATERE THEEIKE , HTTP MIEKFI8L (5 B SSC R HEBFTEN LK.
BHREEFFRNBIREREIRS2S diveintomark.org ) 80 ¥i[ , X2 HTTP IR
AEvmO.

(3) HRIFK Atom feed B , urliib MARFBRIE=ATER. F—1TFeLRER
) HTTP verb A RIFHEEIE BREEZ). EAREFAERIEKREBEER
GET, {BE27E F—E K SOAP & , {REFBEIFF B IERERER PosT. BT
EXRNENEAAREZIN , EXRKEESMHEEK.

(4) BATR Host SLfER. , ©IEEARFMAEKRSHIRE. XI—RREE
A— ML HTTP BRBZ2BBUTLABRS T2 N RENE. HaiFki RS 28R
FF 12 N HAB RS2SRSS TRE T3 E LT

(5) BB=ATR userAgent 582, TEHARBEIKZE unib FERRIAMRINAE & /Y
UserAgent , 7E F—T , IR&BERMTEE X CHE AT,
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(6) IRFB[ARTRBA—RIINLEEER HP—EHIET S HFIER]
feeddata ZFET). XEHRSMRILE 200 , BlREF “—VIEF , X255
KWEE". RSB BFBUSETFRELERNEE. —LEBFRRSEEHN
B2 , URFESIRNEENRAREL. RIF\EFNZARE , XBOFEH ,
SOFIRA. XFEMHINTIRENERKZE— Atom feed , B , 1RIRIS T
Atom feed (application/atom+xmi , "B A EMKE x Atom feeds KR ZFZE
).

(7) Hit Atom feed BRIUTHBR , RFZ[BESEFAR (FBIF , ROKXKETE 13
S ZED. HTKIEKEEN feed B , 4ROTESXAN B BB XIX4E RS 28
RSB 2R BRI B R EIERE.

(8) IREFFB[IHESEHVFRIX Atom feed B—MEN "e8284-68¢0-4de30f80" ]
ETag hash. X/ hash BFRBHATEN ; BT FXAEMEEHK feed
B TiX RS IRS B2 AIMIATER M4, RERS[EATE
FRER BB HHAE T .

115 "&E User-Agent

WERI HTTP web JRZ- B IR SE—E 32 UserAgent IEXHHEFIRET.
ATHERX—= , REETSEAN urlib TNRAZ! urlib2,

Example 11.4. urlib2 /MR

>>> import httplib

>>> httplib.HTTPConnection.debuglevel = 1 (1)
>>> import urllib2

>>> request = urlib2.Request('http://diveintomark.org/xml/atom.xml') (2)
>>> opener = urllib2.build_opener() (3)
>>> feeddata = opener.open(request).read() (4)
connect: (diveintomark.org, 80)

send: '

GET /xml/atom.xml HTTP/1.0

Host: diveintomark.org

User-agent: Python-urllib/2.1

reply: '"HTTP/1.1 200 OK\r\n'

header: Date: Wed, 14 Apr 2004 23:23:12 GMT

header: Server: Apache/2.0.49 (Debian GNU /Linux)
header: Content-Type: application/atom+xmi

header: LastModified: Wed, 14 Apr 2004 22:14:38 GMT
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header: ETag: "e8284-68e0-4de30f80"

header: Accept-Ranges: bytes

header: Content-Length: 26848

header: Connection: close

(1) R0RAREY Python IDE BIBA E—T5BIFMITHAE , ROTLABEIX—2
FEFFS2 HTTP B B REER BN EB LK L I ChriEhnd 2.

(2) A urliib2 REX HTTP FIREFF=TLEFR , XEFHTRERX—I
1E. B EOBE Request MR , BER—MRELXBERREIFN
URL. EEX—# bR EIRRERBUL AR TS,

(3) SHAEZBEE— URL FF/32§ (opener). BOTLUERLME L IZER
FHmA HLLE. EREITASE—NRBETEE XA ERNFEE
X WFARXABE. R ESETERAECE NI EZATEN
MERBENAEEHAE.

4 BEE—MPRE  EARCEEN Request IR EFSIFTTH URL. EA
REENIRIBHEEFEEMFRRGEE  XNPRIR LRE TRIFHE
FER EIRHEFFAETE T feeddata I,

Example 11.5. #8 Request ¥RAISHEER

>>> request (1)
<urllib2.Request instance at 0x00250AA8>
>>> request.get_full_url()
http://diveintomark.org/xml/atom.xml

>>> request.add_header('User-Agent’,

'OpenAnything/1.0 +http://diveintopython.org/") (2)
>>> feeddata = opener.open(request).read() (3)
connect: (diveintomark.org, 80)
send: '

GET /xml/atom.xml HTTP/1.0
Host: diveintomark.org
User-agent: OpenAnything/1.0 +http://diveintopython.org/ (4)

reply: '"HTTP/1.1 200 OK\r\n'

header: Date: Wed, 14 Apr 2004 23:45:17 GMT

header: Server: Apache/2.0.49 (Debian GNU/Linux)
header: Content-Type: application/atom+xml

header: Last-Modified: Wed, 14 Apr 2004 22:14:38 GMT
header: ETag: "e8284-68e0-4de30f80"

header: Accept-Ranges: bytes

header: Content-Length: 26848
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header: Connection: close

(1) gERENEIF ; RELRVRETIEE URL BFE T Request .

(2) fEF Request XTZR K add_header Jyi% , YREEMIER P IRIIERH HTTP 3LA5
B. B3 ELER  F_NSHELEEN(E. Useragent WA EE
X MAZ , B— M, BRAS. FTNEEhNEX , /REEE
WERER A, , (EEFXENXESVRANFAK URL. FIRKERNE
{EE—FF | UserAgent SHIRFBLR K , EPE SRS FK URL.
WMRAERR , REFTIEAMEEEIEFMIINILE B ESHREKE.

(3) ZBIMRBEER opener MZEMITLABA , B KB IXIRGHEREK feed , 83X
KEATHREE XK UserAgent (5 R.

(4) XFERKIENBEE XK Useragent , BT Python BRIAKER—MR K
UserAgent. BHRHEE , SIEEEWREXHZE Useragent SER. , (BSRfR L
RIEBE Useragent SL(ER. BFEHAAR ? uiiv2 A TAX/NEFLIRE
BEFEFHEREN. XK , AA HTTP ks ENFEREZERK/NET
B

11.6. APFR Lot Moditied Fl Evag

REAAVREDERIMTFEAREY web IRFZERPIRIBENX K HTTP LER , Tk
FEEB NN LastModified F1 ETag S B #.

THERNXEETFHUFEIRMCEA XA RS KERGHEER. WRIFEE
BIEF—ERSRFBIRE , TTLMER httplib.HTTPConnection.debuglevel = 0 ¥ E1R
EARIRE. E , WRIRAABRZBI I LURFAFSRE.

Example 11.6. MK LastMod ified

>>> import urllib2

>>> request = urllib2.Request('http://diveintomark.org/xml/atom.xml")
>>> opener = urllib2.build_opener()

>>> firstdatastream = opener.open(request)

>>> firstdatastream.headers.dict (1)
{'date': 'Thu, 15 Apr 2004 20:42:41 GMT',
'server': 'Apache/2.0.49 (Debian GNU/Linux)',
‘content-type': 'application/atom+xml’,
'last-modified': 'Thu, 15 Apr 2004 19:45:21 GMT',
'etag': ""e842a-3e53-55d97640",
‘content-length': '15955",
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'accept-ranges': 'bytes’,
‘connection': 'close'}
>>> request.add_header('I-Modified-Since’',
firstdatastream.headers.get('Last-Modified")) (2)
>>> seconddatastream = opener.open(request) (3)
Traceback (most recent call last):
File "<stdin>", line 1, in ?
File "c:\python23\lib\urllib2.py", line 326, in open
'_open’', req)
File "c:\python23\lib\urllib2.py", line 306, in _call_chain
result = func(*args)
File "c:\python23\lib\urllib2.py", line 901, in http_open
return self.do_open(httplib.HTTP, req)
File "c:\python23\lib\urllib2.py", line 895, in do_open
return self.parent.error('http’, req, fp, code, msg, hdrs)
File "c:\python23\lib\urllib2.py", line 352, in error
return self._call_chain(*args)
File "c:\python23\lib\urllib2.py", line 306, in _call_chain
result = func(*args)
File "c:\python23\lib\urllib2.py", line 412, in http_error_default
raise HTTPError(req.get_full_url(), code, msg, hdrs, fp)
urllib2.HTTPError: HTTP Error 304: Not Modified

(1) WEEHEEIRMCR BEAF BB IBLARERIN HTTP LEEFTENHH
13 ? XBEFEERREFIEITNINITHEE  firstdatastream.headers —>
ZE{L) dictionary T A BIXT 5 H B RFRIRSAEAT N IR M HTTP fRZ-2HR
EHLEE.

(2) EEKIEKRE , RASE—KIERKRGHHUTBH R ERIT itModified
since S5 R. WMREIFRBENE , RFBIVIZOER[E— 304 KA.

(3) ZITEEG) , BHEIRERE. RITLUNIRERRESEREE] unib2 #HT—1
FFRSRE | HTTPEnor , PAIALRY 304 RS, XBEKAFE  FHETELER
BIEOFE). BT, ©AEMNMEIR ; REAM A o) IRFFE0RIKB ZAB
RERFEUEEE , FERERBEWN  ILURSSB[EFIRETREAREK
EATEAE. AR NMER ; LR CHIE2/RPTEIEK.

urlib2 WARINA IR EAM RS | & HTTPENOr 7, ELRD 404 (page not
found). SEBRL , ©RAFA BR TREEMRT 200 (OK), 301 (permanent
redirect)ZX, 302 (temporary redirect) Z ZMKIRZART | & HTTPError, FEFCRSALHLH
B#RETE , MARMERT  XVERMREERFE. ATIHE , I(RES
EBENX— URL L0328,
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Example 11.7. ©X URL 43228

XNEEN M URL LMEZ§Z openanything.py BI—ER4}.

class DefaultErrorHandler(urllib2.HTTPDefaultErrorHandler): (1)
def http_error_default(self, req, fp, code, msg, headers): (2)
result = urllib2.HTTPError(
req.get_full_url(), code, msg, headers, fp)
result.status = code (3)

return result

(1) uriib2 ZELE URL ROIBESSTIRITH. E— OSSR EE RS
BHIENE, HREFHREN—TLLI— HTTP iR , EERE 304 15

ulib2 WA TAIBEN —RIEEXNAESFiE. EHEREFS
& , 5 Chapter 9, XML LMEP ARET R KEE NARAIEREL. B2
urllib2 ZRRTEN , T LARE A EIERTE X KB AL IEES.

(2) HMNRFSEIHEWE—A 304 RESABBES |, uniib2 EIRE X KREHE A
http_error_default 7k, MBI X —PBEEXKFERLEIE , YROTLARR LE urliib2
S|l&xSE. BMMZHE , RBEE nTtPEror X2, BEIEMARS I XSFE.

(3) XEFRFEERS : BEIZHT , YRRFM HTTP JREZIHREIWRSATL, K
EVRNFEREFRM S EHAEE.

Example 11.8. FFABENX URL X328

>>> request.headers (1)

{'If-modified-since': 'Thu, 15 Apr 2004 19:45:21 GMT'}

>>> import openanything

>>> opener = urllib2.build_opener(
openanything.DefaultErrorHandler()) (2)

>>> seconddatastream = opener.open(request)

>>> seconddatastream.status (3)
304
>>> seconddatastream.read() (4)

(1) HEREMNPBIF | Request IFTELHIRE , HEAARELRINT FModified
since SLEE.

(2) XRXRBEHTE : EATEEN TIRWEENX URL 23288 , REESF
urlib2 SRIEAE. WICHEIKEAB, urib2 ¥— HTTP RIFR A a3 R 7
A=ANFRNIEHIBRD ? XEEATAME HTTP et LT/ —
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FARBERRE R XK URL #BAEBE uniib2 BRINTAKREEEE.

() BEARTTLMREHFTH— PRI , REBFNOXNZEEREEHLER (F
P8 seconddatastream.headers.dict 58] EA]) , TEFE HTTP JRAMAEE. FH
IERVREREIEM |, RESRBE 304 , BEIREHEIEBMN LRIEKRGFTERBH
B,

(4) FEHIRSZFRE 04 REREE , HRBEFLEE. XME2E2TH
X5 RBEH FERARBRNEEE , NMTE THR. BHEREHEE
INEE , IRBREEE KRG EREAMEFLE.

K038 ETag W TAEMIAEE ML, , REATAREEE Last-Modified FE&KI1E If-Modified-
since , TR Z ETag F K% IENone-Match, A TFTHF— AN IDE &1iF.

Example 11.9. X ETag/I£NoneMat ch

>>> import urllib2, openanything
>>> request = urllib2.Request('http://diveintomark.org/xml/atom.xml")
>>> opener = urllib2.build_opener(
openanything.DefaultErrorHandler())
>>> firstdatastream = opener.open(request)
>>> firstdatastream.headers.get('ETag') (1)
""e842a-3e53-55d97640""
>>> firstdata = firstdatastream.read()
>>> print firstdata (2)
<?xml version="1.0" encoding="is0-8859-1"?>
<feed version="0.3"
xmlns="http://purl.org/atom/ns#"
xmlins:dc="http://purl.org/dc/elements/1.1/"
xml:lang="en">
<title mode="escaped">dive into mark</title>
<link rel="alternate" type="text/html" href="http://diveintomark.org/" />
<- rest of feed omitted for brevity —>
>>> request.add_header('If-None-Match’,
firstdatastream.headers.get('ETag')) (3)
>>> seconddatastream = opener.open(request)

>>> seconddatastream.status (4)
304
>>> seconddatastream.read() (5)

1) ﬁﬁﬁ firstdatastream.headers 'ﬁ\]?ﬁ , 1RFIU&?%MJ1&%%§JEEIE4] ETag (')’ZD%
RSB BFRAIRE ETag K REATA ? BRE , X—1THEBRHEE] None. )
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(2) OK, {RIRTG THUE.

(3) MAEFHTEZXEFA , B 1t-NoneMateh IEEIR B A IRFE— KB AREH
ETag,

(4) BZKEREREART T (REEIMEOTNRERE) , HFERX—KEEITN
ARS5ZHREIH 304 RS, VREZIRET eTag XXEXK , RES2EHIE
BB B,

(5) FTif 304 2 LastModified ZHER B YRZ ETag hash JCERAEK MY , $K/8 304
R E R EBAS TEREE. XMEESFATE.

Note: ¥ Last-Modified #l ETag

EXLGIFoh |, HTTP ARS528[E) B9 STHF Last-Modified F0 ETag KAS 2. , {BFHFIEER

BHRRSZELL. 1EA— web JREWE U , R Z A XIFFRHLER

S , (ERRNEFONZA RS BHEFEP—R L EERFHLER

AT AR

11.7. JMEE )

YRETLME AR ANE M EE X URL AM3B2Ssk 4Bk A B @A G EEm.
B, RISk EFETEIENNERE.
Example 11.10. ¥FE E@ABMIEFENT , Uila web IRF

>>> import urllib2, httplib

>>> httplib.HTTPConnection.debuglevel = 1 (1)

>>> request = urlib2.Request(
'http://diveintomark.org/redir/example301.xml") (2)

>>> opener = urllib2.build_opener()

>>> f = opener.open(request)

connect: (diveintomark.org, 80)

send: '

GET /redir/example301.xml HTTP/1.0

Host: diveintomark.org

User-agent: Python-urllib/2.1

reply: '"HTTP/1.1 301 Moved Permanently\r\n' (3)
header: Date: Thu, 15 Apr 2004 22:06:25 GMT

header: Server: Apache/2.0.49 (Debian GNU/Linux)

header: Location: http://diveintomark.org/xml/atom.xml (4)
header: Content-Length: 338
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header: Connection: close
header: Content-Type: text/html; charset=iso-8859-1
connect: (diveintomark.org, 80)
send: '
GET /xml/atom.xml HTTP/1.0 (5)
Host: diveintomark.org
User-agent: Python-urllib/2.1
reply: '"HTTP/1.1 200 OK\r\n'
header: Date: Thu, 15 Apr 2004 22:06:25 GMT
header: Server: Apache/2.0.49 (Debian GNU/Linux)
header: Last-Modified: Thu, 15 Apr 2004 19:45:21 GMT
header: ETag: "e842a-3e53-55d97640"
header: Accept-Ranges: bytes
header: Content-Length: 15955
header: Connection: close
header: Content-Type: application/atom+xml
>>> f.url (6)
'http://diveintomark.org/xml/atom.xml’
>>> f.headers.dict
{'content-length": '15955",
'accept-ranges': 'bytes',
'server': 'Apache/2.0.49 (Debian GNU/Linux)',
'last-modified': 'Thu, 15 Apr 2004 19:45:21 GMT',
‘connection': 'close’,
'etag': '"e842a-3e53-55d97640"",
'date': 'Thu, 15 Apr 2004 22:06:25 GMT',
'content-type': 'application/atom+xml'}
>>> f.status
Traceback (most recent call last):
File "<stdin>", line 1, in ?
AttributeError: addinfourl instance has no attribute 'status'

Q) FRERFFEEERES , BERETHA.

2 XE—MERELRE TRKAEERMEFL Atom feed
http://diveintomark.org/xml/atom.xml B¢ URL,

(3) ZEFTEE) , BARAE NIB L TEHRBEE | RFERE] 301 REHED
EFRRFE N R IFCEBRABEN T

(4) ARSFREEENHR[E Location: SLIER , B TIXMUIEHK STl

(B) univ2 IEFBETEERMRENABHSEFNM Location: IAFE P4aH I FTbit
IRENEAE,

(6) M\ opener 1R [BIEIRS 5 ALIERFT BIK ARBIEA 55 K IERIKISH B KER
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(A—DFBIK AU ERTS). ERRERBALT , AARFTTARREE
EEREXKAECOMERIGNERR, XEEXERY  MRXZIGHE
Bl , BBAMRRIRLREE I A [ %E. (ERWREKAEEM (1E
R07B) | YRRz NBRAE REAE R BT O U5 [5) 5085

XAKIEAE | BIRAFSYGH. SLhr 2 unib2 1BE 301 3% 302 BT HHAZE
HAVPTHEY |, FALALFATRBE S XEATA. TSR ? A— 1P EE XK
R03E2§ | IERIVRANE 304 AT

Example 11.11. X E FEEALHEEE

JX/I\?sEXT:E openanything.py.

class SmartRedirectHandler(urllib2.HTTPRedirectHandler): (1)
def http_error_301(self, req, fp, code, msg, headers):
result = urllib2.HTTPRedirectHandler.http_error_301( (2)
self, req, fp, code, msg, headers)
result.status = code (3)
return result

def http_error_302(self, req, fp, code, msg, headers): (4)
result = urllib2.HTTPRedirectHandler.http_error_302(
self, req, fp, code, msg, headers)
result.status = code
return result

(1) EFMETAHENTE ulib2 B— MU HTTPRedirectHandler BZEHP, (TR
STTEMBEBRIXEITH , RBHBSY R BRI FEL
HTTPRedirectHandler , MTEA1VRRTT LA AT SE2ERSCINERE R TARE.

(2) HMRFEIRTG 301 RSN , uniiv2 KHERLLIBIFHE A http_error_301
Fik. BANTEEEBRNZERSTTREA ntp_error_301 J7i% , BRHAIEE
# Location: L5 B TVEHIRERE E@EFT UL,

(3) XX : BEIZH] , VRFAE TR (301) , FIAERERFTETHT
LAAEET.

(4) IEEEER CREMRES 302) LIAEEI TN TVE : BSE nttp_error 302 5k
WAMEST  HEREZ BRFREAEE.

XEARNVHRAA ? WERTLUREE X EE @A RS E— T URL FF
Bes , FEERAKEIRFETM , HiERREERERSMAL.
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Example 11.12. TAEERANERRE EXKAEED

>>> request = urlib2.Request('http://diveintomark.org/redir/example301.xml")

>>> import openanything, httplib

>>> httplib.HTTPConnection.debuglevel = 1

>>> opener = urllib2.build_opener(
openanything.SmartRedirectHandler()) (1)

>>> f = opener.open(request)

connect: (diveintomark.org, 80)

send: 'GET /redir/example301.xml HTTP/1.0

Host: diveintomark.org

User-agent: Python-urllib/2.1

reply: '"HTTP/1.1 301 Moved Permanently\r\n' (2)

header: Date: Thu, 15 Apr 2004 22:13:21 GMT

header: Server: Apache/2.0.49 (Debian GNU/Linux)

header: Location: http://diveintomark.org/xml/atom.xml

header: Content-Length: 338

header: Connection: close

header: Content-Type: text/html; charset=iso-8859-1

connect: (diveintomark.org, 80)

send: '

GET /xml/atom.xml HTTP/1.0

Host: diveintomark.org

User-agent: Python-urllib/2.1

reply: '"HTTP/1.1 200 OK\r\n'

header: Date: Thu, 15 Apr 2004 22:13:21 GMT

header: Server: Apache/2.0.49 (Debian GNU/Linux)

header: Last-Modified: Thu, 15 Apr 2004 19:45:21 GMT

header: ETag: "e842a-3e53-55d97640"

header: Accept-Ranges: bytes

header: Content-Length: 15955

header: Connection: close

header: Content-Type: application/atom+xml

>>> f.status (3)
301
>>> f.url

'http://diveintomark.org/xml/atom.xml’

@) =%, ANNEYWEE @A — URL FFEeE.
(2) REET—MNEK , HAEWNPIRS T 00 RSN, wt—k
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http_error_301 W iXBAEEA T . RER TS | BER T ERmHEKRIE
T—ANFrHYE (nttp://diveintomark.org/xml/atom.xml) T 3K.

(3) XRREMR—F : TUE , RAUBEITIAIE—N$T URL, ARG TE
FEEREAE , FILURTTUATEXZ2—IKAEREME. F—KARIERX
NIRRT, BN fun T8I HT
(http://diveintomark.org,/xml/atom.xml), ZZIJ%%{E,%EEEEX#FE!Z%&%JEEFZ?%
TEXAHE , EEEFIAU AR REME R IAIHERRS. IE
R R E R B R T,

BRI EE m A IEN T ASVRR A BRI E,
Example 11.13. FAEEmEALESR EIGHEEM

>>> request = urlib2.Request(
'http://diveintomark.org/redir/example302.xml"') (1)

>>> f = opener.open(request)

connect: (diveintomark.org, 80)

send: '

GET /redir/example302.xml HTTP/1.0

Host: diveintomark.org

User-agent: Python-urllib/2.1

reply: '"HTTP/1.1 302 Found\r\n' (2)

header: Date: Thu, 15 Apr 2004 22:18:21 GMT

header: Server: Apache/2.0.49 (Debian GNU/Linux)

header: Location: http://diveintomark.org/xml/atom.xml

header: Content-Length: 314

header: Connection: close

header: Content-Type: text/html; charset=is0-8859-1

connect: (diveintomark.org, 80)

send: '

GET /xml/atom.xml HTTP/1.0 (3)

Host: diveintomark.org

User-agent: Python-urllib/2.1

reply: '"HTTP/1.1 200 OK\r\n'

header: Date: Thu, 15 Apr 2004 22:18:21 GMT

header: Server: Apache/2.0.49 (Debian GNU/Linux)

header: Last-Modified: Thu, 15 Apr 2004 19:45:21 GMT

header: ETag: "e842a-3e53-55d97640"

header: Accept-Ranges: bytes
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header: Content-Length: 15955

header: Connection: close

header: Content-Type: application/atom+xmi
>>> f.status (4)
302

>>> f.url

http://diveintomark.org/xml/atom.xml

(1) X URL, KELRRETE , WEERE K G EXmE!
http://diveintomark.org/xml/atom.xml,

(2) FRF5EHRME 302 RSN , IMRE— MG ERR. HIFHIGN FTHit7E
Location: 9:1%-%\'43?3 |':|:|'

(3) urlib2 YEFYRE http_error_302 7k , BVEE T urllib2.HTTPRedirectHandler B K]
EZHMAEHRIE  RERERmME— Mt SRJFIRE ntto_error 302 Jyik
BRSNS (302) FERABEFEMGTUREBE.

(4) W , LM EERE LR E! http://diveintomark.org/xml/atom.xml, f.status &
WRXE— MR ERD , XEREVRNXAEE A R #ht
(http://diveintomark.org/redir/example302.xml) %skﬁjﬁ ‘Iﬂ,ltF—F_ﬁEmﬂi%ﬁ
Exm , hiFfhs. UFrSERmEINERN L. XOAFHR. REER
XANEEE{VEIGRE , R ZEEE. HENERKE TREZFRE
FEETHFRMER.

11.8. A3k 48¥H=

FEXFRRG—NEEHN HTTP FE2ESE. 4 web RS BB KX ESE
HIENEE S , XTTLAK MAELEE D EHN RERIE R 60% DAL, XIS
BF XML web RS , BH XML H3E M EEERTES.

REBARESNRKIEESEETE , BRIERERIRS RO ARIE E4E50E.
Example 11.14. HiFRFB[/FEIRE EEPHE

>>> import urllib2, httplib

>>> httplib.HTTPConnection.debuglevel = 1

>>> request = urllib2.Request('http://diveintomark.org/xml/atom.xml")
>>> request.add_header('Accept-encoding’, 'gzip') (1)

>>> opener = urllib2.build_opener()

>>> f = opener.open(request)

connect: (diveintomark.org, 80)
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send: '

GET /xml/atom.xml HTTP/1.0

Host: diveintomark.org

User-agent: Python-urllib/2.1

Accept-encoding: gzip (2)

reply: '"HTTP/1.1 200 OK\r\n'

header: Date: Thu, 15 Apr 2004 22:24:39 GMT

header: Server: Apache/2.0.49 (Debian GNU/Linux)
header: Last-Modified: Thu, 15 Apr 2004 19:45:21 GMT
header: ETag: "e842a-3e53-55d97640"

header: Accept-Ranges: bytes

header: Vary: Accept-Encoding

header: Content-Encoding: gzip (3)
header: Content-Length: 6289 (4)
header: Connection: close

header: Content-Type: application/atom-+xml

(1) XEXRGE : — BT Request X5 , BRRAI— Acceptencoding k{52 &1
IRZBSIRGEER gzip E4ERE. ez —RAXEANELEFTEZNEIR. L
ROTLAME R EHEREE | (BR gip  web JRF B LEHERFIX 99%
H—7,

(2) XEAREIKAS EAZBRLBEER TR,

(3) XEMREZB/HIRENSE : ContentEncoding: gzip k{5 BB IREVRE R SRR
B4 gzip K487

(4) contentlength kIERRCEMEIIFENKE , AIEREEDFEHKE. —=
IMFEEER , KRR EESIEREN 15955 , B gzip E48T 8T
60% A L EIPILEH T !

Example 11.15. fRE4ESEE

>>> compresseddata = f.read() (1)

>>> |len(compresseddata)

6289

>>> import StringlO

>>> compressedstream = Stringl0.StringlO(compresseddata) (2)
>>> import gzip

>>> gzipper = gzip.GzipFile(fileobj=compressedstream) (3)
>>> data = gzipper.read() (4)

>>> print data (5)

<?xml version="1.0" encoding="is0-8859-1"?>
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<feed version="0.3"
xmins="http://purl.org/atom/ns#"
xmins:dc="http://purl.org/dc/elements/1.1/"
xml:lang="en">
<title mode="escaped">dive into mark</title>
<link rel="alternate" type="text/html" href="http://diveintomark.org/" />
<- rest of feed omitted for brevity —>

>>> |en(data)

15955

(1) 4k FEHMEIF , f 2— M URL FFESSHEEIREHN . FRTH
read() 7 AR IE B ARSI EZEEE | B2EAANXMUED AL gzip E48
T, LA R B E N R A BIEN E—F.

(2) HIE, REKLBESILKELNSEEE. Python H— grip HER |, TEEIEE
CHAMEEB N) B LW gzip 483044, (BR2#E DIRREXE , REN
FEH A gip ERBEFX , FEERNEUA THREEMEE— MG
B30, IBAT A NRTFESE (compresseddata) BIEEZRAXTE R, ? 1X
EEFA stinglo RER, REREE stingio R EEL—F , BIENRS
R eWH—MHIE.

(3) MAERTTLABBE GzipFile —NSERI , HEFWFEEDPH X &—
jC'ftFX‘T 2"{ compressedstream,

(4) XEMPIBEIIER—IT : M cziofile I “XE WSMBEEEIE. BREIFY
15 ? &M , ©HWSCHBRESE THEE. edprer 28— NSNS, EATK—D
gzip E4E30HF. REXAD ‘XM HIE— /MR R SIS ; 1B gripper 1B
EMAIRA stringlo B3R T EAEEUWRMZESTHXTZR P B $HE , ME{UX
ZHFEPH AR compresseddata, TG HIEHEE BIVE 2 HAVRMNITAE
HTTP fRS3288 FEE |, @I A unliib2.build_opener BEERIZESCHAXTZ B X
B, SAZFRIE , XHMRABNEER. #X INE—SHBEL2R MEL
—SHEER.

(5) BEIL, sChROEIE (SEFRA 15955 bytes).

“FEI" KWILRTENY, “FLREFEBARL | " RIALERERTA. RTE , BER
opener.open IREI—NEIHFT R |, IBAATAARFLE)44 stingio @ f B
¥EIA18) GzipFile W ? OK , BRIFARIZASE! , (B2 AIALIE( , AAIEITTETLLE.

Example 11.16. M\IRFESHEMRESE $IE

>>> f = opener.open(request) (1)
>>> f.headers.get('Content-Encoding’) (2)
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'gZip'

>>> data = gzip.GzipFile(fileobj=f).read() (3)

Traceback (most recent call last):

File
File

"<stdin>", line 1, in ?
"c:\python23\lib\gzip.py", line 217, in read

self._read(readsize)

File

"c:\python23\lib\gzip.py", line 252, in _read

pos = self.fileobj.tell() # Save current position

AttributeError: addinfourl instance has no attribute 'tell’

@A)

2)

3)

PREHIER BT , IREELB—MMRE T Acceptencoding: gzip S5 EH
Request X2,

A T T FE R IR BRI LB R (BAEIR TEATAIEHE). [EA0/RMN
Content-Encoding Sk EFTEEIN , XMETEHREKRA gzip E45 K.

M opener.open 1R[E T —MEICEXTR , WEBRPARITLARED |, R¥ERTE
gzip R4, At AN E @ BRI Z H#e510) GzipFile BE ?
4RI\ GzipFile SE4F1 LB BY , ERIITAE HTTP fRS528 B S EZEH
HIEHETRBESE. I MNFEE BT, B gzip BN ITERK
PR, GzipFile BEFAEE B HEESE M LERIFE. & XXH %8
AR RS 2 N=T MBS IOk TAE ; REEA B ATE TIEME— KRBl —
NEFR , MAREFEN M LR, FALAMER stingo X E _EEARKIL
BRNFRERFNBAFTR | TEESENEDE , A stingio BE—/NEIL
335, HNPIRELEEIE.

11.9. £8P FE—E

HROEBE THE—MEEEH HTTP web B FIREIAE A B, TELKINEE
WP ENBEE .

Exa

mple 11.17. openanythi ng PRI

XA EREITE X AE openanything.py B,

def openAnything(source, etag=None, lastmodified=None, agent=USER_AGENT).

#
if

non-HTTP code omitted for brevity
urlparse.urlparse(source)[0] == 'http": (1)
# open URL with urllib2
request = urllib2.Request(source)
request.add_header('User-Agent’, agent) (2)
if etag:
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request.add_header('If-None-Match', etag) (3)
if lastmodified:

request.add_header('I-Modified-Since', lastmodified) (4)
request.add_header('Accept-encoding', 'gzip") (D)
opener = urllib2.build_opener(SmartRedirectHandler(), DefaultErrorHandler()) (6)
return opener.open(request) (7)

(1) urlparse =—MENT URL RN T AR, ©RIFERHMIY unparse
B —AN URL FHEEIFH A4 tuple (scheme (1#1X), domain (38(4Z), path (B&
12), params (&%), query string parameters (IERFEFESE), fragment
identifier (FTEAHAT)). HR , IRE—FEEEN B scheme , THIMR
RPFBE)Z— HTTP URL (urllib2 A BERLIE).

BT8P R #E B UserAgent [o] HTTP JRSEBBTHEIRNF5. WRIKE User
Agent BAERE , IREEA—TMRIAN , LR XFEEHIK openanything.py 1
HRPEIA. ARARASEREIRINRE E urlib2 PERIFBA.
WRLEE T ETeg , BAE ItNone-Match LEEF KIXT.

WRBE T EIEBEHR AR , B fModifiedSince kFRF KX E.

WSRO BEE GRS SRR E 45 5.

FRH BN URL APIESSGIEE— URL FF/22§ : SmartRedirectHandler 2%
F4Lb3E 301 #0 302 EXE[0) , T DefaultErrorHandler FIFAME 304, 404 DAIRE
T REIRRE.

(7) BARXHEE ! FTHF URL FHaREI— NS AR RE.

©

SRR CE®

Example 11.18. fetch pRE

X EREE X AE openanything.py H,

def fetch(source, etag=None, last_modified=None, agent=USER_AGENT):
'"""Fetch data and metadata from a URL, file, stream, or string'"'

result = {}
f = openAnything(source, etag, last_modified, agent) (1)
result['data'] = f.read() (2)

if hasattr(f, 'headers'):
# save ETag, if the server sent one
result['etag'] = f.headers.get('ETag") (3)
# save Last-Modified header, if the server sent one
result['lastmodified'] = f.headers.get('Last-Modified") (4)
if f.headers.get('content-encoding', ') == 'gzip": (5)
# data came back gzip-compressed, decompress it
result['data'] = gzip.GzipFile(fileobj=StringlO(result['data']])).read()
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if hasattr(f, 'url"): (6)
result['url'] = f.url
result['status'] = 200

if hasattr(f, 'status'): (7)
result['status'] = f.status

f.close()

return result

B4, ¥R URL, ETag hash. LastModified B #AF0 user-Agent 18 FJ openAnything
BR%K.

EEMIRS 2R EIMESCEIE. XS BESEN ; RE , BiEomt
ITHRIE48.

RAEFMIRS 2HR[EI ETag hash , XEEFIRIEF F—IRBIEEIE EEIEL1R
SR IGEBEIBELE openanything , TXE! It-None-Match k{5 B B AKX LG TAE IR 25.
WERIF LastModified ZHE.

WRARF BN T KXW EBEEE | IBITHRESE.
WRARE RS 2R [E— URL SAAFE , A EEHZ I RERSREA
200,

WREPF—PEEX URL LLIEFHIR T — PRERE , HERF TR

rE

el B

S

Example 11.19. {#F openanyth ing.py

>>> import openanything
>>> useragent = 'MyHTTPWebServicesApp/1.0'
>>> url = 'http://diveintopython.org/redir/example301.xml'
>>> params = openanything.fetch(url, agent=useragent) (1)
>>> params (2)
{'url": "http://diveintomark.org/xml/atom.xml’,
'lastmodified': 'Thu, 15 Apr 2004 19:45:21 GMT',
'etag': '"e842a-3e53-55d97640"",
'status': 301,
'data’: '<?xml version="1.0" encoding="is0-8859-1"?>
<feed version="0.3"
<- rest of data omitted for brevity —>'}
>>> if params['status'] == 301.: (3)
url = params['un']
>>> newparams = openanything.fetch(
url, params['etag'], params['lastmodified'], useragent) (4)
>>> newparams
{'url": "http://diveintomark.org/xml/atom.xml’,
'lastmodified': None,
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'‘etag': '"e842a-3e53-55d97640"",

'status': 304,
'data’: "'} (5)
(1) BE—RKHEBEIEE , ¥RIZHE ETag hash 3K LastModified BH , PALAMRAFfE

2)

AxXEsH. (BIR0ESH. )

YRER1G T— dictionary , EEIELNERKER. HTTP RSMAEFIMN
AR5 2HR BB SCHHE. openanything FERIERALIE gzip FE4E ; FEANE 5 LAR
NS SN

WRARIGEI— 301 RERES , RARZEMNKAEZEM , IRBEFEARE URL
BEEAF L.

S_ORBHERRNRIEN |, /RELMNAERS TEREE : URL (TJHE?
BH ). NL—KIAEIRGH etag. M L—IKIFE5RISH LastModified B
%ﬁ , %@ﬁﬁ User-Agent,

REFTIRE 73X dictionary , {EZ¥IRIRBHAE , FILURISEIT—1 304
R EMRBEHIE.

11.10. /Ng

open

anything.py X REERIETTLASERM TIET .

BNE FIRERN T HTTP web JRSHILLT 5 MNEEAFIE

BT IR BIEH K Useragent IRANREIRZF.

1B AR K A B a].

X LastModified H HAHGE MBS AESHE RN AN TE I FEH FEE
.

X #F ETag hash MTEEGFERHE R R 1B T EH FEEHE.

X gzip [FAENTESHE 2L AN O T ROT Ak &5 o
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Chapter 12. SOAP Web JR%

26 14 F 3iE HTTP FEEXXEE web RS, “BIASE & URL, “REIE" &
FERKMBITH—DSEFRE) XML XA,

RERRIERMEHIE] SOAP web RS, SOAP REEAREES HTTP 1EK
A XML XASFTRRE , TR AVFRIESLR BRI IER AR HUE A, [ERAR
BEBE , XMEREWES ; RTTLUERBIRAE Python 8 I ET
SOAP EEXWEA— M ERE , XM EHIBERLIRE Python MIZFE. (BIEFF
XEEZ , SOAP FESLBR EPAT T — 124 XML XHEFIZRERFHS SR
RALIEIE.

SOAP MMEYIE NARE S . REIRIAA SOAP BLEZAT B ATERI. HLA
TSI ANFEL : SOAP KA #EFAHERET , AKXKEEIEH Web
IRE. BXRAREN AZIETHE , SOAP (TR , (BT, (Bix—
EWESETEINEN “RPC-style” SOAP—i FIITAZ R #F%1518 B4

12.1. BE¥E

YR8 Google , XTIE ? BE—MRMATHIE RS |E. /RETFEELIEFLM
J7\17718) Google B REER Ve ? UEREEHE] T, THEE—F Python #
& Google HITE/F.

Example 12.1. search.py
from SOAPpy import WSDL

# you'll need to configure these two values;

# see http://www.google.com/apis/

WSDLFILE = "'/path/to/copy/d/GoogleSearch.wsdl'
APIKEY = 'YOUR_GOOGLE_API_KEY'

_server = WSDL.Proxy(WSDLFILE)
def search(q):
"""Search Google and return list of {title, link, description}"""
results = _server.doGoogleSearch(
APIKEY, q, O, 10, False, "", False, "", "utf-8", "utf-8")
return [{"title": r.title.encode("utf-8"),
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"link": r.URL.encode("utf-8"),
"description": r.snippet.encode("utf-8")}
for r in results.resultElements]
if _name__=="'__main__":
import sys
for r in search(sys.argv[1])[:5]:
print r['title']
print r['link']
print r['description']
print

RO AR KNP LERSAHER T , MoJLAESG ST LET XN
K, EHATLE , SERETEFEFHIEAGIITSIHER , ZEMSITEIH
RETEKNA Google TH)ZER , B35 : URL, TrIFIERAEE.

TERZ “python” VEASBSTS W E RS R.

Example 12.2. search.py HK{ERRES

C:\diveintopython\common\py> python search.py "python"
<b>Python</b> Programming Language

http://www.python.org/

Home page for <b>Python</b>, an interpreted, interactive, object-oriented,
extensible<br> programming language. <b>...</b> <b>Python</b>

is OSI Certified Open Source: OSI Certified.

<b>Python</b> Documentation Index

http://www.python.org/doc/

<b>...</b> New-style classes (aka descrintro). Regular expressions. Database
API. Email Us.<br> docs@<b>python</b>.org. (c) 2004. <b>Python</b>
Software Foundation. <b>Python</b> Documentation. <b>...</b>

Download <b>Python</b> Software

http://www.python.org /download/

Download Standard <b>Python</b> Software. <b>Python</b>2.3.3 is the
current production<br> version of <b>Python</b>. <b>...</b>
<b>Python</b>is OSI Certified Open Source:

Pythonline
http: //www.pythonline.com/
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Dive Into <b>Python</b>

http://diveintopython.org/

Dive Into <b>Python</b>. <b>Python</b> from novice to pro. Find:
<b>...</b> It is also available in multiple<br> languages. Read

Dive Into <b>Python</b>. This book is still being written. <b>...</b>

B R

http://www.xmethods.net/ =—MJia) SOAP web RG-89/ L4018 .
SOAP #3T (http://www.w3.org/TR/soap/)FAX4 TTEE , HIRIFREIRIXZKE
RIS,

12.2. B3 SOAP fE

SAFHPHNEMAEARR , FERBEERRZ Python &I,

TEIRNFS] SOAP web IRE-Z R , IRBELRIE=E : PyXML, fpconst #
SOAPpy.

12.2.1. L& PyXML

HFREREIWE—NER PYXML , B& XML ERN—NEREAM , R8T LKA
7 £ 9T ¥ XML N EF ZMTHhEE.

Procedure 12.1.
THRRI PYXML WAL :

1. 17[8) http://pyxml.sourceforge.net/ , M iy Downloads , & & V/RATE
FRERGHRFRA.

2. WRVREFERMZ Windows , BBARBEMNER. —EEWRIKAT
K PyXML FYRETEE) Python hiRZ<ILAL,

3. WEREFEREF. WRIRTEHRMZAN Windows 124EH) PyXML 0.8.3 , 7 H
YREF{E FB B2 Python 2.3 , X MNEREEFEF IV X2 PyXML-0.8.3.win32-
py2.3.exe,

4. IRANRFTE.

5. RISEMRSG , KAIRIKER , RBMETRERINNEBR FIREEFS
3B REEZEEDERIENR). @A PyXML (2B E MR K
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XML K EESR S

BRI PYXML RIRIGEBIEM , TJLUZETT Python IDE , THEHHFESTTLAEE!
XML EEB) BRI ARAS.

Example 12.3. I PyXML &3

>>> import xml
>>> xml.__version__
'0.8.3'

XNRIRMASIRFRET T EH RN PYXML RREF RS —L.
12.2.2. &¥ foconst

{RETBERIRMISE _NER fpconst , BR—HFXFF IEEE754 double-
precision FFEREHN T EF KL , IR TXF Not-a-Number (NaN), Positive Infinity
(Inf) 0 Negative Infinity (Inf) SEFFEREMRISTHT , X2 SOAP FEEAIHTEH
AR ERSY.

Procedure 12.2.
THE=E fpconst HILEETHE -

1. M

http://www.analytics.washington.edu/statcomp/projects /rzope /fpconst/

&K fpconst BIEFTARS.

2. RBTEHMIERNMTE : targz # zip. WRARERERE Windows 34E
RE, TE 2o X ; BN TRORTEK tar.gz 4.

3. XA ITRRIESS. 1E Windows XP _EARTTLARRARA S TH XN
PR R EH ; TERFEH Windows M7 ERFEZE WinZip 2 288
SE=RIERER. T Mac OS X £, IfAARE T FHE N HHITHRE.

4. FTFGASRAMBEOAENEREDSR.

5. £8 X python setup.p y install 1I5{TLEIEF.

ERL foconst RIXGEE L , 121T Python IDE HAEF RS,

Example 12.4. % fpconst &%
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>>> import fpconst
>>> fpconst.__version__
'0.6.0'

XNRIRRAS A FVRET TR TR fpconst E4EBIRAS—Z.
12.2.3. &5 SOAPpy

E=, UREE—NEERENER SOAP FEZE : SOAPpy.

Procedure 12.3.

THEHRE%EE SOAPpy BT :

1. 1j509) http://pywebsvces.sourceforge.net/ FH1%E#E SOAPpy B4 P& FH K
B KA.

2. TSN TE. FRIKMEAHRZE Windows , IBATE zip 3 ;
HAENTE tar.gz X4,

3. FI&REE fpconst Bf—FESTARE T 2B .

4. FTHGIJERFTE OHEUERE SOAPPy XFHESR.

5. & python setup.p y install 1T,

ERW SOAPpYy RIS EM Python IDE HEF RS

, 1Z1T
Example 12.5. /I SOAPpy &3

>>> import SOAPpy
>>> SOAPpy.__ version__
'0.11.4"

XN RIRRA S AAIRET FEFH AT R SOAPpy E4EEMRAS—H.

12.3. 22\ SOAP

8 FITAZ R 2 SOAP MR LINEE. BIRSIRHBL AT SOAP (a0 AR 5 2554t
BT RRNELDIEE.

B WK SOAP AFF A fR%5252E http://www.xmethods.net/, X MIIF{E
AT—MEAREH , TTLMRIEXE BRI [E 24 <.
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Example 12.6. FEI EXSE

>>> from SOAPpy import SOAPProxy (1)

>>> url = 'http://services.xmethods.net:80/soap/servlet/rpcrouter’
>>> namespace = 'um:xmethods-Temperature' (2)

>>> server = SOAPProxy(ul, namespace) (3)

>>> server.getTemp('27502') (4)

80.0

(1) 4RiE1d soapproxy IXMEIE (proxy) ZKi5[a)1LAE SOAP fRSS28. X PMAIEAL
T TER SOAP NEE S , Ko aiE  BIERBZFS IR LR XML
BRI, HEXAMERIUE @D HTTP KX EINTAE SOAP fR%528 ; #ET
XML IR [EISCRY |, HAREAHE Python )BEIE. TEF— T H4REBERXA
XML 3CH.

(2) B SOAP RE#E— URL LA EFBEIEK. MR URL TTLARTF
FABMEEIER. EMIERFUIBE— 1 EH. EHEREEEIN
Google APl 1 BN R, XMREH URL A FERENZE. &1
SOAP fRF#BE— &= (8] (namespace) , XN &= B ZHIRF 2T
BEN. XANIEAFEA SOAP FiEREN. ©FEERSSH[ULS NI
RIPRSBIHEZ MRS URL FIFEIZVEKAR A TTEE. X5 Python SPIEERAERT T
B R AR,

(3) XERBEET SRS URL FIARSZ p 2= [B]8 SOAPProxy. BYBTEARSIE
HEEI SOAP AR%-2S ; {UNEEESL T—/NASHY Python XT£.

(4) EAIE , RFEIRETEIESH , MK 0T A VE A4 # K 50— i
£ SOAP 5k, XFNAIE R 5% SHHHEWVCREE—# , (BET G
RemtEIRESm T1E.

WLENBF—FXEE /N TIE.

12.4. SOAP W& RS 48
SOAP R4 T — MR BT IEAUEE R EH1HR.
SonpProxy BTN BBTTLUTFF R,

Example 12.7. SOAP F48HR &-&E4E

>>> from SOAPpy import SOAPProxy
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>>> url = 'http://services.xmethods.net:80/soap/serviet/rpcrouter’

>>> n = 'um:xmethods-Temperature'

>>> server = SOAPProxy(ud, namespace=n) (1)

>>> server.config.dumpSOAPOut = 1 (2)

>>> server.config.dumpSOAPIn = 1

>>> temperature = server.getTemp('27502') (3)

<?xml version="1.0" encoding="UTF-8"?>

<SOAP-ENV:Envelope SOAP-ENV:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"
xmIns:SOAP-ENC="http://schemas.xmlsoap.org/soap/encoding/"
xmins:xsi="http://www.w3.0rg /1999 /XMLSchema-instance"
xmIns:SOAP-ENV="http://schemas.xmlsoap.org/soap/envelope/"
xmins:xsd="http://www.w3.0rg/1999/XMLSchema">

<SOAP-ENV:Body>

<nsl:getTemp xmins:ns1="um:xmethods-Temperature" SOAP-ENC:root="1">

<v1 xsi:type="xsd:string">27502</v1>

</nsl:getTemp>

</SOAP-ENV:Body>

</SOAP-ENV:Envelope>

sk >k 3k skosk >k sk sk >k skosk ok Sk sk 3k sksk sk Sk sk ok Skok sk sk >k sk Skok sk sk 3k sk skok sk sk >k sk skok Sk sk 3k Sk skok Sk sk 3k Sk skook Sk >k 5k sk ko sk >k ok sk kock sk ok sk ko
* %

k% 3k |nCOming SOAP 3k 3k 3k >k 3k kK 3k 3k >k 3k koK 3k 3k 3k 5k kR 5k 3k >k 5k kK Sk 3k 3K Sk koK Sk >k 3k Sk kook 3k >k 5k Sk kok 3k >k 5k ok ko >k K 5k k ok

<?xml version="'1.0" encoding="'UTF-8'?>

<SOAP-ENV:Envelope xmins:SOAP-ENV="http://schemas.xmlsoap.org/soap/envelope/"
xmins:xsi="http://www.w3.0rg /2001 /XMLSchema-instance"
xmlins:xsd="http://www.w3.0rg/2001/XMLSchema">

<SOAP-ENV:Body>

<nsl:getTempResponse xmins:ns1="urn:xmethods-Temperature"
SOAP-ENV:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/">

<return xsi:type="xsd:float">80.0</return>

</nsl:getTempResponse>

</SOAP-ENV:Body>
</SOAP-ENV:Envelope>

sk 5k ok K ok % ok 3k ok koK ok K ok %k ok ok % ok %k ok ok ok % ok %k ok sk K sk K sk Kk K %k K %k Kok % ok % ok ok % ok % ok ok %k ok k K kK k K k K kok ok Kk %k

* %

>>> temperature
80.0

Q) &%, MFE—# , BIHHERS URL Fap&Z= [EH) S0APProxy.

2 %E , ﬁﬂ&ﬁ server.config.dumpSOAPINn 5FI] server.config.dumpSOAPOut TTFFE%
e

(3) &5, FIFEFE—HE , VT SOAP Jrik. SOAP BBt % XML
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ESROCEFIREIR) XML IR EISCHE. X2 soAPProxy AYREEIAETIE. B
R, AR 2 EHAIRAIT—T.

KBRS XML ERICEEBETRIRSE. ZBAF L= EFRXLSTAE
SOAP Vi FR#R—RAERIZRET. XA “EEAR" 891% (= <Body> HPHIERSD

<nsl:getTemp (1)
xmins:ns1="urn:xmethods-Temperature" (2)
SOAP-ENC:root="1">

<vl xsi:type="xsd:string">27502</v1> (3)

</nsl:getTemp>

(1) XNITCRE getTemp FLEERENZ. SOAPProxy [FFH getattr {EA Y & 28. B 7!
TEAFEZSANERAMITE , XBEAFEZME T — XML iFK
XA,

(2) REH XML STTRBEFET — MW E= (8 , XN ET B MERTE
BT soapProxy TR BFPITSEIAR N ep 2= (8], tHAIAA SOAP-ENC:root TTE
%, AAEHEETRERIEH.

(3) RSN BICA XML 3THY,  SoAPProxy BE H iR EE NS EHEZE
A (XBZ string FRERE). SBWBIERENCA xsityoe Bl , HEH
JEC A\ SEFRIFRFEE.

BEH XML XHEEHERSIEMR , ESETMENVXZBRERBLNES. BFE
NEDTE <Body> TR4Y :

<nsl:getTempResponse (1)
xmins:ns1="urn:xmethods-Temperature" (2)
SOAP-ENV:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/">

<return xsi:type="xsd:float">80.0</return> (3)

</nsl:getTempResponse>

(1) PR EFZEEIMEICRIE <eetTempResponse> BB JLATH. BT EIEREZ
FIEIRZ (Response). H4AHAMMPIRMITEEHIAEXE | {8 soapproxy IE
MU AEXENITTRE , MEHET(E.

(2) RBFHRENAERNGIT EMEEERNARNGEEE , e
BIFE soapProxy ST Z BT ERTEE MG B8], AEMGHELT , KITEE
ETEBRE SoAPProxy X B TRICHE EIBE B S A1 & /ERE.

(3) XRIREEF T IR (AL float). soAPProxy [ B EIELRA
BFE— NS HEIEZERYE) Python X2 FHREY.,
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12.5. WSDL /MR

SOAPProxy 287 #7118 A FhZ B #b 5% [ EHTAE SOAP ik, IERIRETEEIN ,
XERZHTAE , soarproxy HLEFTEAHSEARMA]. BREBEIN RS
EEENFER.

EEB—T  TEAEHS RN AR RE— SR E K 8TiE SOAP
ik, RS URL AI—RIISHRENWOBEREFTERMEHRER. TTH
RRBGERFSFHEENKRY.

KRB ATRFN, NREAEFRA AR , KEEERBAE
MEFERE (SZ XM NEERS URL fldpE=E). RiEFEAEIETHK
R AR E . Python BPHAFTIREE , EREEFEMER
ZUNSHFESE , ZONMERBORE.

BRRWXABMETNE. MERIRE 554 E BFEHIH , Python R TILARSE
EHEARRERFMBMNES. AROTAS—MERPRTBRRATIIR |
HARBRWKZ B T R FE AR SEIF L.

WSDL SEVFRXT SOAP WI4E AR S tE B BIEE1E. WSDL & ‘SRS MBS
(Web Services Description Language)'485. ©REEABWMFT AT ZE
BRMLEIRSTRE , 2IHAE T AT HIA SOAP MLEARS .

— WSDL XA IR — . FEAEMMH , —D XML 3. BFF
fETVRETAIEI SOAP ML IR F- XN IBIAXT R AIEN RS E L, HI&REH
ZHFRZ AL, EAREFHGHAZE |, FAHE TR Google API # WSDL STI4HAE
FHERT. XHANEREARMEA Google , X WSDL XAFETTEA MR
& Google fR%525_ L HOITAZ RN,

FE WSDL X h#tik 7V FAERZE) SOAP RSB AR 89—

JRS5 URL Fep 2% (8]

P8 AR S5 HIEEL (TTHER SOAP IR , (BFiiid , WSDL B BHE
W ETEA LB IRS T IZHE)

BRRHT R

BMEHNSH

B SHHEE

B EER EE XA
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MEZ , — > WSDL X EVRRER SOAP FrEA1EH—T).

12.6. 1 WSDL 34T SOAP &

MERERESES EWAEEY , WSDL thEFH T — el S ntmA gk
ZEMNR. HAITEFRXER SHGOHAE. EF—EHMRRERM
FEREINXFF , {8 WSDL &2 , BrAA TR RREST—TAIERE.

WSDL SEAKTEEFER1LARB R SOAP RS SR N B F k.
Example 12.8. 85 F ¥Fix

>>> from SOAPpy import WSDL (1)

>>> wsdlFile = 'http://www.xmethods.net/sd/2001/TemperatureService.wsdl'
>>> server = WSDL.Proxy(wsdlFile) (2)

>>> server.methods.keys() (3)

[u'getTemp']

(1) SOAPpy L &—™ WSDL fE1r28. EAPREIEZN , BEIFRAF XK
EME , BRNFRBEBITET WSDL S EHEE! a1z,

(2) fEF— WSDL 30 , YREZZERE— proxy 3§ : wsDLProxy , ERE—
NBE : WSDL X4, IS 2 FAETE T2 ARS8 LA WSDL ) URL ,
{BR3X proxy ZEXFTFZH#89 WSDL BT /EEREH &, BiliE WSDL proxy
HESTE WSDL XXHHBTE |, BrLAR0R WSDL XHFEia# (EH
TFTRLE[ABABEIRTS) RSILZIAE.

(3) WSDL proxy 251 Python =282 server.methods /"B K eKEL. FALAZIHE
BT IE R BB RATFHRITE keys().

HH , ARFLEIXA SOAP RS EFIRM—NTTIE © getTemp. (ERATEERE
W ? WSDL tHAEIX A EIRHER.

Example 12.9. #{5x— M EKSH

>>> calllnfo = server.methods['getTemp'] (1)

>>> calllnfo.inparams (2)
[<SOAPpy.wstools.WSDLTools.Parameterinfo instance at 0OXOOCF3ADO>]
>>> calllnfo.inparams[0].name (3)

u'zipcode'

>>> calllnfo.inparams[0].type (4)
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(u'http://www.w3.0rg/2001 /XMLSchema', u'string')

(1) server.methods SRHLO1ERK— SOAPpy BI%FHI4EH , #EFRA callinfo. Callinfo
M P A SEFERBIERSHNEER.

(2) RESEUSEFHETE callinfo.inparams I, X2—MEREBE— 1SRN
Parameterinfo X 5% f{ Python F13K.

(3) B Parameterinfo JTZEE— name B , XEESEEZ. TEET SOAP
VA AREET , IR NREAES L | (B SOAP XIF7E1E R XS
Z (ZSLITF Python), FRERESENZ , wsDLProxy S IEHHHIITXLESE
KRERENTAZ R A,

(4) BNSHHBZBEINFEY , FHNZTE XML Schema B X HHHEZAY,
PRETE E—TT P R PX— : XML Schema 642 % |8 2 1LEVR 2R B HE
WH—E5). SENTTS | RERTIME R, tncode SHE— T
FER , A0RARIE) WSDL.Proxy X F1E— Python FfF &R , ERWIERMX
EXFIfE R EIAR 5528,

WSDL 1R SFRE A R EIR EI(E.
Example 12.10. By EEEE

>>> calllnfo.outparams (1)
[<SOAPpy.wstools.WSDLTools.Parameterinfo instance at OXOOCF3AF8>]
>>> calllnfo.outparams[O].name (2)

u'return’

>>> callinfo.outparams[O].type
(u'http://www.w3.0rg/2001/XMLSchema’, u'float')

(1) S/EREESEE callinfo.inparams XTLY B2 48 iR EI{E B
calllnfo.outparams, B HEIFER—NFIFR , B AiE1d SOAP ¥ AR #M BT A
BEIZANME , S Python RE—HF,

(2) Parameterinfo XTZZ LR name 0 type. XMERHBUREI—MERE , EHEF

= return,
WFKANTEE—T , s@1d WSDL proxy W F—1 SOAP RI4& R4S

Example 12.11. ;&1 WSDL proxy #H— 4 SOAP M48ARS

>>> from SOAPpy import WSDL
>>> wsdlFile = "http://www.xmethods.net/sd/2001 /TemperatureService.wsdl')
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>>> server = WSDL.Proxy(wsdlFile) (1)
>>> server.getTemp('90210") (2)
66.0

>>> server.soapproxy.config.dumpSOAPOut =1 (3)

>>> server.soapproxy.config.dumpSOAPIn = 1

>>> temperature = server.getTemp('90210')

<?xml version="1.0" encoding="UTF-8"?>

<SOAP-ENV:Envelope SOAP-ENV:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"
xmIns:SOAP-ENC="http://schemas.xmlsoap.org/soap/encoding/"
xmins:xsi="http://www.w3.0rg /1999 /XMLSchema-instance"
xmIns:SOAP-ENV="http://schemas.xmlsoap.org/soap/envelope/"
xmins:xsd="http://www.w3.0rg/1999/XMLSchema">

<SOAP-ENV:Body>

<nsl:getTemp xmins:ns1="um:xmethods-Temperature" SOAP-ENC:root="1">

<v1 xsi:type="xsd:string">90210</v1>

</nsl:getTemp>

</SOAP-ENV:Body>

</SOAP-ENV:Envelope>

sk >k 3k skosk >k sk sk >k skosk ok Sk sk 3k sksk sk Sk sk ok Skok sk sk >k sk Skok sk sk 3k sk skok sk sk >k sk skok Sk sk 3k Sk skok Sk sk 3k Sk skook Sk >k 5k sk ko sk >k ok sk kock sk ok sk ko
* %

k% 3k |nCOming SOAP 3k 3k 3k >k 3k kK 3k 3k >k 3k koK 3k 3k 3k 5k kR 5k 3k >k 5k kK Sk 3k 3K Sk koK Sk >k 3k Sk kook 3k >k 5k Sk kok 3k >k 5k ok ko >k K 5k k ok

<?xml version="'1.0" encoding="'UTF-8'?>

<SOAP-ENV:Envelope xmins:SOAP-ENV="http://schemas.xmlsoap.org/soap/envelope/"
xmins:xsi="http://www.w3.0rg /2001 /XMLSchema-instance"
xmlins:xsd="http://www.w3.0rg/2001/XMLSchema">

<SOAP-ENV:Body>

<nsl:getTempResponse xmins:ns1="urn:xmethods-Temperature"
SOAP-ENV:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/">

<return xsi:type="xsd:float">66.0</return>

</nsl:getTempResponse>

</SOAP-ENV:Body>
</SOAP-ENV:Envelope>

sk 5k ok K ok % ok 3k ok koK ok K ok %k ok ok % ok %k ok ok ok % ok %k ok sk K sk K sk Kk K %k K %k Kok % ok % ok ok % ok % ok ok %k ok k K kK k K k K kok ok Kk %k

* %

>>> temperature
66.0

(1) XELE#EVER SOAP REE KX B % , AATE WSDL X4 a5/
IRZPTREHIRSS URL FidpZ2=E), B wsDLProxy Sf RS TFEL WSDL

X, Bt FHRE—NALAEFSEFRE SOAP RI4E AR soaPProxy X
%.
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(2) REBFEET wsDLProxy Xt5 , ARBATTLABR VBRI soapProxy Xt 5 —FEfE] B H1H
A—PRE. XHAREE , wsoLproxy EE— T EBEBFHIEH S0APProxy
HIREN  FTLUEARMEEEDE—HK.

(3) YRTOTLAE T server.soapproxy 1778) WSDL.Proxy BA] SOAPProxy. X XTFFTHESEIE
TAREE | IR VRiET WSDL proxy 8 FIE$KET , B89 soapproxy
SRS L RER XML TR TR,

12.7. &R Google

RN EESXEABERERINIRAE , RELLHITVaEFHEFSA
RENGER.

Google 3t T—™ SOAP APl , DME B3 31T Google R, FHTHAETR
& , YRIFEM T Google MEEARS:.

Procedure 12.4. ¥t Google RM4EARS

1. 38 http://www.google.com/apis/ HERE—NIKS. HE—HFEER
Ht— E-mail #buE, FEMZE , VRSB E-mail IKEIMREY Google AP
VFOJIE (license key), YREBEFEVEF Google ¥ 2 ok #UET{E X MAT]
uE.

2. ETE http://www.google.com/apis/ £ , &k Google PI4& APIs FF 4
T .Ef (Google Web APIs developer kit). @& ZEGFE Python ZER K
ZHES NSRS , FEENETHE3F WSDL 4.

3. BEXMFATLEGHIE! GoogleSearch.wsdl, XN 4HE DIZEIWRZR
HWARBFH— KA, EAEFEVERSAEIE

YRAB T FFRAFTTUER Google WSDL X442 JESATT AR Google MI%EARFFTAIE
7.

Example 12.12. N4 Google M4EHR &

>>> from SOAPpy import WSDL

>>> server = WSDL.Proxy('/path/to/your/GoogleSearch.wsdl') (1)
>>> server.methods.keys() (2)
[u'doGoogleSearch', u'doGetCachedPage', u'doSpellingSuggestion']
>>> calllnfo = server.methods['doGoogleSearch']

>>> for arg in callinfo.inparams: (3)
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print arg.name.ljust(15), arg.type

key (u'http://www.w3.0rg/2001 /XMLSchema', u'string')
q (u'http://www.w3.0rg/2001 /XMLSchema', u'string')
start (u'http://www.w3.0rg/2001/XMLSchema’, u'int')
maxResults (u'http://www.w3.0rg/2001 /XMLSchema’, u'int')
filter (u'http://www.w3.0rg/2001/XMLSchema’', u'boolean’)

restrict (u'http://www.w3.0rg/2001/XMLSchema’, u'string")
safeSearch (u'http://www.w3.0rg/2001 /XMLSchema', u'boolean’)

Ir (u'http://www.w3.0rg/2001/XMLSchema', u'string')
ie (u'http://www.w3.0rg/2001 /XMLSchema’', u'string’)
oe (u'http://www.w3.0rg/2001/XMLSchema’, u'string')

(1) 2\ Google MEBIRFIRME L : BIL— WsDLProxy IR HAEMEUREHIZE!
ZHBH9 Google WSDL 3T44.

(2) B8 WSDL 3C{FT]40 , Google 324 =R %K :
doGoogleSearch, doGetCachedPage *[I doSpellingSuggestion, Jﬁﬁz,@\ﬁé , :Bll'ﬁ_'
Google R IREILR ; IR1F Google & /g —KIAMA M IRISHETF ;
ET 7 NS BHR D 2ITHERN,

(3) doGooglesearch R FEE—ARIIARXAMWSEL. FE : WSDL XHTTLAE
WARE LS BRI N SRR , EREEFFRENN S XFMERFIE.
ESHERRENELT  BRLUEBEFMISBNRETE ,
Google B WSDL IR B ABLLAH,. WSDL.Proxyy REAEBEAR , © REEAR
WSDL X4 RHEMER.

XEEEHFIE T doGoogleSearch EREIMTESEL

key: KiEM Google MI4E AR BT Fk1589 Google API FTJIE,
—AREERNIFTITEH. HiBES Google WMt RELTTLHME ,
YRETFIE NS RBEARITXETSIEA.
stat—RCAANERFES. SFF Google WAL EANAEE , X4
REEFYORE 10 MER. MRIRFEEF ‘B TERUEEHR start

REA 10,
maxResults——IR[EILER M. BETH{ER 10 , BAMRKIXF D

BEIGRBXEXEFETEMETR  WITLIE X AREIE DKL

el
filte——A0 RIX B True , Google & HEERPERFKTTHE.
o restrict——IX B IR E country FIR F—1MNERAKBITRE QIR EFFEE

KGR, B0 : countyuk AITFEREEZRTE. FHUITLIKE
linux , mac & bsd LAEIEZER Google EXHFI AU =H , SKE IR A
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unclesam K12 R XEBUFIGS.

safeSearch——RNRIR B A True , Google W&1d g & 1FuE &,

Ir (“language restrict” , 155 R —XBIX BB S REeEREFEES
=

ie 0 oe (“input encoding” , BIAZRTZAFD “output encoding” , it 4R %) ——
AL , #Y X utfs.

Example 12.13. #%& Google

>>> from SOAPpy import WSDL

>>> server = WSDL.Proxy('/path/to/your/GoogleSearch.wsdl')
>>> key = 'YOUR_GOOGLE_API_KEY"

>>> results = server.doGoogleSearch(key, 'mark’, 0, 10, False, "",

False, "", "utf-8", "utf-8") (1)
>>> |len(results.resultElements) (2)
10
>>> results.resultElements[0].URL (3)

'http://diveintomark.org/’

>>> results.resultElements[O].title

'dive into <b>mark</b>'

(1) FERERF wsDLProxy MZZJF , IRTJLMER TN SEKE A
server.doGoogleSearch, 1FE(FRARIFM Google M4E RS B RIABIRED
B4 Google API 41T,

(2) FIRZHREEE , EHAIERERE—TRRKNRESER. ©I1HFHE
T results.resultElements Z &, ROJABR{E FIEEH) Python FISRABEESRVE A
.

(3) resultElements PN ITTREZ— IS URL, title, snippet AXRE DB
KX, EFX—S , ROTLAME BB dirr esults.r esultEle ments[0]) K&
i Python BARARREFTBREN , BE &1 WSDL proxy SR EF KA
B outparams, RNEHFIEFETLEVRERIKIZER.

results SR PEIAIERBANMURREFHWRREGR. e WEFRRTABEEN(E
B, LR BEREF RE RRE T 10 [RER). Google WITAEHPE
R TXEER  BODREFIFREIFEERFEN].

Example 12.14. M\ Google ZEXKE(ER

>>> results.searchTime (1)
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0.224919

>>> results.estimatedTotalResultsCount  (2)

29800000

>>> results.directoryCategories (3)

[<SOAPpy.Types.structType item at 14367400>:

{'fullViewableName'":
'Top/Arts/Literature /World_Literature /American/19th_Century/Twain,_Mark’,
'specialEncoding': ''}]

>>> results.directoryCategories[O].fullViewableName

'Top/Arts/Literature /World_Literature /American/19th_Century/Twain,_Mark'

(1) XMERFER 0.224919 ¥, XNEFERT KIEFEU SOAP XML 3T ]
B8] , {2 Google FEHEHE RIEK fFPATIE R Bt 3R A B8],

(2) BIFHHEAT 30,000,000 MERFE. WL stat B 10 B KER
iJ?ﬂ F server.doGoogleSearch , 44’?%‘%@5&?%@%]394]?%

(3) XMTFTHLEAEFK , Google ¥IREI— Google Directory
(http://directory.google.com/) FEIZEHIFIFR. HROTLARXLE URLs Z|
http://directory.google.com/ ¥&37 E directory category TTH fISEHE.

12.8. SOAP W& fRS5-EX BEHERR

) , SOAP WLE RS Kt R P WA BEUFAANG. BIHEHSHIE.

IERREARZEDFEIN , SOAP ZEHTIRZEE. SOAP [6] HTTP RF-28 Ki%
XML 3 FHEBOR EIR XML SR EEAEI HTTP B, XHF—K , /R7E
Chapter 11, HTTP Web AR FEIMBIERAIEXEEE THRZH#. /RITEL
import httplib F1% B httpl ib.HTTP Conn ection .debug level = 1 B EIEM
HTTP &%,

T HTIP B2 b, BB RAEER M. SOAPpy 3k SOAP iEIAH
FAMKFRRAT, , BREIREE R LR TR DR

THHRXESITZHAEER SOAP WEEIRS I ILE M—LE% NEERLA R FrF=
A REEIRER.

Example 12.15. AR BEMA Proxy Fik

>>> from SOAPpy import SOAPProxy
>>> url = 'http://services.xmethods.net:80/soap/serviet/rpcrouter’
>>> server = SOAPProxy(ur) (1)
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>>> server.getTemp('27502') (2)
<Fault SOAP-ENV:Server.BadTargetObjectURI:
Unable to determine object id from call: is the method element namespaced?>
Traceback (most recent call last):
File "<stdin>", line 1, in ?
File "c:\python23\Lib\site-packages \SOAPpy\Client.py", line 453, in __call__
return self.__r_call(*args, **kw)
File "c:\python23\Lib\site-packages \SOAPpy\Client.py", line 475, in __r_call
self.__hd, self.__ma)
File "c:\python23\Lib\site-packages \SOAPpy\Client.py", line 389, in __call
raise p
SOAPpy.Types.faultType: <Fault SOAP-ENV:Server.BadTargetObjectURI:
Unable to determine object id from call: is the method element namespaced?>

(1) REEERTE ? RFTHABERT—/ soarproxy , MRIEMMIFEE T ARS
URL , B2 IFIEBIEEHEZEE. BT MRS ITEEEEHENERIM RS
URL , fp 2% B2t E/RETEANRSH T ENEZENRS.

(2) BRFEHREWZE— SOAP £5iR (Fault) , SOAPpy IEBE5H#LA Python {7
SOAPpy.Types.faultType. (T SOAP ARS5-25:1& [E K551 =ERZE SOAP 4&i% |
HWARTT AR S iR N R . BUALTS | FAI8EMN SOAP fER(EE T
Fdimii - TR soapproxy MR IRBREBERSHEZTE , B HETR
MR E T 2=,

THIRACE SOAP IRF MEAITTRZ WSDL FERMBREE. WSDL a2 R
% URL Miap 2= (8] , IR ZASTEXRILE. B , AR IIEEHE
5 .

Example 12.16. DRSS ¥E B E

>>> wsdlFile = 'http://www.xmethods.net/sd/2001 /TemperatureService.wsdl’
>>> server = WSDL.Proxy(wsdlFile)
>>> temperature = server.getTemp(27502) (1)
<Fault SOAP-ENV:Server: Exception while handling service request:
services.temperature.TempService.getTemp(int) - no signature match> (2)
Traceback (most recent call last):
File "<stdin>", line 1, in ?
File "c:\python23\Lib\site-packages \SOAPpy\Client.py", line 453, in __call__
return self.__r_call(*args, **kw)
File "c:\python23\Lib\site-packages \SOAPpy\Client.py", line 475, in __r_call
self.__hd, self.__ma)
File "c:\python23\Lib\site-packages \SOAPpy\Client.py", line 389, in __call
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raise p
SOAPpy.Types.faultType: <Fault SOAP-ENV:Server: Exception while handling service request:
services.temperature.TempService.getTemp(int) — no signature match>

(1) FELERTE? XZ2— M HELNEIR | REEAERMARFRE
B A server.getTemp . B34 WSDL XA4EARYELRER |, getTemp() X SOAP &
i — NS zipcode , XRE—NFFRFESEL. WSDL.Proxy A SAHRE
HHRHIERE  RRERERS S FENEIER LR EE.

(2) NEIXHEE, REZ/EE—A SOAP 4EiR , /REEM SOAP ER{EE T F L
152« ARTEME FREHKNSEA A gettemp 8K , (BANRB— MU HZ
KR BEEWERSH. ]P0 L, SOAP RIFIRERE (overload) K3 , 1
BRI AER—1 SOAP RBPFERZEH , FESHANHAEE , B
ESHOBIERARE. XMEBIRXRAANICENRR |, Wik T At
A WSDL.Proxy N ERHIMIA R HIERT. WREN ZHIRAE THERE
REXHERFERE , WANTEEEAII— I THETHERE. BFRF=4XE
REERZHFIZNE. NTHRERUZSNEFESIEEEHRREE , —BR
B THERBEL RIS REER.

Python BT IR [EME M-SR i 2 80 SCPral (B E MR R 2 = — M 1] 68
iNE

Example 12.17. WANITEMAPFN BEENMHER

>>> wsdlFile = 'http://www.xmethods.net/sd/2001/TemperatureService.wsdl'
>>> server = WSDL.Proxy(wsdlFile)
>>> (city, temperature) = server.getTemp(27502) (1)
Traceback (most recent call last):
File "<stdin>", line 1, in ?

TypeError: unpack non-sequence

(1) PREESER TS ? server.getTemp LIBEI—MERE , BIRERATEIHIRF
EREPNME , HEENBESAENHNZEE. ITFEXAE— SOAP
R, IERRSEBMETRAREMTER, FERRETETHR SOAP XEY
ZJ5. WSDL.Proxy 1IRElI—MFREL , ARASHIAS Python ARSI B XNF
RENRANEE., BTEHREET—ME , RERERSBICHETRS
B Z—™ Python % , TAE SOAP $HiR.

A4 Google PILBARSS 7 T X A0MATUE ? B LT & 7 ISR Z =10 1E T
RENFAFTTIE.
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Example 12.18. VAXFFEE—Y AiFEHHR

>>> from SOAPpy import WSDL
>>> server = WSDL.Proxy(r'/path/to/local/GoogleSearch.wsdl')
>>> results = server.doGoogleSearch('foo’, 'mark’', 0, 10, False, "", (1)
False, "", "utf-8", "utf-8")
<Fault SOAP-ENV:Server: (2)
Exception from service object: Invalid authorization key: foo:
<SOAPpy.Types.structType detail at 14164616>:
{'stackTrace":
'‘com.google.soap.search.GoogleSearchFault: Invalid authorization key: foo
at com.google.soap.search.QueryLimits.lookUpAndLoadFromINSIfNeedBe(
QueryLimits.java:220)
at com.google.soap.search.QueryLimits.validateKey(QueryLimits.java:127)
at com.google.soap.search.GoogleSearchService.doPublicMethodChecks(
GoogleSearchService.java:825)
at com.google.soap.search.GoogleSearchService.doGoogleSearch(
GoogleSearchService.java:121)
at sun.reflect.GeneratedMethodAccessor13.invoke(Unknown Source)
at sun.reflect.DelegatingMethodAccessorimpl.invoke(Unknown Source)
at java.lang.reflect.Method.invoke(Unknown Source)
at org.apache.soap.server.RPCRouter.invoke(RPCRouter.java:146)
at org.apache.soap.providers.RPCJavaProvider.invoke(
RPCJavaProvider.java:129)
at org.apache.soap.server.http.RPCRouterServlet.doPost(
RPCRouterServlet.java:288)
at javax.servlet.http.HttpServlet.service(HttpServlet.java: 760)
at javax.servlet.http.HttpServiet.service(HttpServiet.java:853)
at com.google.gse.HttpConnection.runServlet(HttpConnection.java:237)
at com.google.gse.HttpConnection.run(HttpConnection.java: 195)
at com.google.gse.DispatchQueue$WorkerThread.run(DispatchQueue.java:201)
Caused by: com.google.soap.search.UserKeylnvalidException: Key was of wrong size.
at com.google.soap.search.UserKey.<init>(UserKey.java:59)
at com.google.soap.search.QueryLimits.lookUpAndLoadFromINSIfNeedBe(
QueryLimits.java:217)
... 14 more
>
Traceback (most recent call last):
File "<stdin>", line 1, in ?
File "c:\python23\Lib\site-packages\SOAPpy\Client.py", line 453, in __call__
return self.__r_call(*args, **kw)
File "c:\python23\Lib\site-packages \SOAPpy\Client.py", line 475, in __r_call
self.__hd, self.__ma)
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File "c:\python23\Lib\site-packages \SOAPpy\Client.py", line 389, in __call
raise p
SOAPpy.Types.faultType: <Fault SOAP-ENV:Server: Exception from service object:
Invalid authorization key: foo:
<SOAPpy.Types.structType detail at 14164616>:
{'stackTrace":
‘com.google.soap.search.GoogleSearchFault: Invalid authorization key: foo
at com.google.soap.search.QueryLimits.lookUpAndLoadFromINSIfNeedBe(
QueryLimits.java:220)
at com.google.soap.search.QueryLimits.validateKey(QueryLimits.java:127)
at com.google.soap.search.GoogleSearchService.doPublicMethodChecks(
GoogleSearchService.java:825)
at com.google.soap.search.GoogleSearchService.doGoogleSearch(
GoogleSearchService.java:121)
at sun.reflect.GeneratedMethodAccessorl3.invoke(Unknown Source)
at sun.reflect.DelegatingMethodAccessorimpl.invoke(Unknown Source)
at java.lang.reflect.Method.invoke(Unknown Source)
at org.apache.soap.server.RPCRouter.invoke(RPCRouter.java:146)
at org.apache.soap.providers.RPCJavaProvider.invoke(
RPCJavaProvider.java:129)
at org.apache.soap.server.http.RPCRouterServiet.doPost(
RPCRouterServlet.java:288)
at javax.servlet.http.HttpServlet.service(HttpServiet.java: 760)
at javax.servlet.http.HttpServlet.service(HttpServlet.java:853)
at com.google.gse.HttpConnection.runServlet(HttpConnection.java:237)
at com.google.gse.HttpConnection.run(HttpConnection.java:195)
at com.google.gse.DispatchQueue$WorkerThread.run(DispatchQueue.java:201)
Caused by: com.google.soap.search.UserKeylnvalidException: Key was of wrong size.
at com.google.soap.search.UserKey.<init>(UserKey.java:59)
at com.google.soap.search.QueryLimits.lookUpAndLoadFromINSIfNeedBe(
QueryLimits.java:217)
... 14 more
>
@) RELERTE? BAKEE , SEMURSERAREEER. X1
[EBENAFEN : F—NSREXERNNAFTTIE , {8 foo RE—D
B Google A OTIE.
(2) Google fRF52HREIHZE— SOAP SR — K HHFAIHHFERER  HF
B8 T EEN Java HIRER. 1CEAIF B SOAP SERERFAR/RA SOAP

Faults: errors in configuration (X B$&1%), errors in function arguments (K%
SHEER) , NE RN AFENEIR (XEME) F5F. EHPEBRNEX
EE(SE R : Invalid authorization key: foo (JEBIRAUFOTUE : foo),
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H—HRiE

New developments for SOAPpy (http: //www-
106.ibm.com/developerworks /webservices/library/ws-pyth17.html) —z&

FIEREEB— N ZEIHE LM SOAP JRE-.

12.9. /Ng

SOAP RI4EARFEBREARY , L PR CEHEIREMERFSHIRSARINLA.
X—EH M T ER—MEREA.

EFET—ENSEIZET , BIRVREER 0 EI0 T TIE
EHEZ| SOAP BRSZ-25H 8 AR ik
Bt WSDL XHFBE TR ik
B HEER SOAP B 4R
HEBRE JLBY SOAP 8 4EiR
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Chapter 13. Bl 3
13.1. DY FERF NME I

ERHENETD , BIFHEAE , RBE RN, DRI EEIER TS ME
FF. BRRRIRESS Python B T—EH THE , AR TRULKNBEEFFLRZ
B R TAE.

EETROLET , REL5S. BRI — RS TARSRE I
SRRRIGME FIR5E . AR Section 7.3, “MNEHFST . BOerE thik
SHERRES TRFHNG , TERNEMNE LR E—5 X B2 0TE
LA SRR R RO T A,

Z O ANAE I T —EE RN

=

—MFEBFUZ ERFRORG IFE—TTR.

. RZIFR : — M ERNZ DHFRRNEE LI — MR AR
N (AR RFERRARERFRRRBE—MFIE. )

. BAIPIFEHE 1 A0 3099 Z BIRMFHZLHFRR. (FEIMFHRS

FERLOSRERIR , FIIERT LAIZERIR 1000 FHI% , BARAR

WRIBSXE, PAEMS  KHELET EHFRETE 1 E) 3000 Z

[8]).

N

w

4. BOBFFERR 0. (RANER , OFEERERE o XMFHHEE.
HFRABERSH , BRBEEAKR?)

5. ZOMFAERRAK.

6. ZOMFIERRIEAIRELL.

ETFEEmA | MRG0 1 B M R S0 2
roman.py ZHEETR 3K

toRoman [ZiXBEIR[E] 1 EI| 3909 FIFEHM T BHFRR.

toRoman TEIEZE!] 1 El| 3999 7 4 MYIEF B LY 1% M.

toRoman T:EJE@HE%%&E‘TEDZ%M

fromRoman N iZBEH LB E KB U T B FR RN EIRA FAL{BRFRR.
fromRoman FEIBEITC T BF R RN XK M.

o & L h PR
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6. B— I HEHRATDHFRR , BHEREMA AT RN XK
*ﬂ E‘J%ﬂﬁlﬂ lﬂ.’, , fromRoman(toRoman(n)) == n X‘Tﬂ: 1..3999 ZI\ET_I}Eﬁ';ﬁ n
#HIEFA.

7. toRoman 3B EI B HF X EAASFE.

8. fromRoman WX RIER KEF THF (LRt NEFEHTHR
B K K).

H—HRiE

XSS (http://www.wilkiecollins.demon.co.uk/roman/front.htm) 3

TZIHFEZHNET , BRZDANTERZIHFHZEAN AL

(http://www.wilkiecollins.demon.co.uk/roman/intro.htm) (f81 5 Z : 3tk
BABNREILE).

13.2. /A

WHENRCEE N TIRNEREFAN AN, TE—F 2B~ LEFARE
B AR EFFR—DNIIAAR M (test suite) SRIMMEAARRIH REXAT (R EA]
THEIEER. B3 : IREAERFF RBREFH R I AES.

BRI BTN | B9 IXPI N B ek X 0] A fE— D B TR R AT
Mha, , TREZR NS ERA—MRIEFH—ERS. Python B—NEIT
MRAAESR , FABUFE I HIFRIE unittest FRIER,

Note: 4fF unittest 13 ?
Python 2.1 17 TR ARASTE 87T unittest, Python 2.0 FJ /BT A
pyunit.sourceforge.net (http://pyunit.sourceforge.net/) FZX.

BT AMEAN 2 OFF R RSN EEARE . MRFES HTEA
19, RE (REFRAEFNARITFRZE) FRAREREFRZATREEA
AEEHEREREN. BTMNANEBRAESERNDEENARSIL , B
FEROFNHERIBREE

REFRZET , BBRAERN T F R HRKNAT.

REFED , BibdBEFER. B THAEMEAS , ZFNFAMT
T

EMAERES , BRETRAIRARTIBE—EL.

#EIP AUBBE , MR ABE RSB ANBL DB FREEETF. ¢
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BRSTE , TAA (check in) EBES LA B BTN ERETS T+
EHANFRE , TTLMERBE L , REECRXXNAB RSB
ARRES , BARTT SosfT A AN SETNEARE. EERBER 2
RILTXMERE. —MEWEESTES , N ABRESCEIH
FRARLTIE , RESHMRALE. BEASHEXKBHmEM
SBABITESRMA. )

13 . 3 »« romant est.py ME

X HIT ZFHRFA roman.py T ZEFEEHAEF K TEIMRA M (test
suite), R ZIFLH CAIZWAHETIIEN , PIFABERKE L ZEERE
ExA XEEERAN , MEFRERMSIAT.

Example 13.1. romant est.py

WREE B FEABHHRFGRERF, TTUA FTERARFEEGIRER

(http://diveintopython.org/download/diveintopython-examples-5.4b.zip).

"""Unit test for roman.py"""

import roman
import unittest

class KnownValues(unittest.TestCase):
knownValues = ( (1, 'l'),
(2, 'lM,
, Y,
"IV,
VY,
'VI'),
"VII'),
'VII'),
'IX)
10, 'X'),
50 )
100, 'C"),
500, 'D"),
1000, 'M"),
31, "'XXXI"),
148, 'CXLVII'),

© 0 No ok

(3
(
(
(
(
(
(©,
(
(
(
(
(
(
(
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(294, 'CCXCIV"),
(312, 'CCCXII'),
(421, 'CDXXI"),
(528, 'DXXVIIIY),
(621, 'DCXXI"),
(782, 'DCCLXXXII"),

(870, 'DCCCLXX"),

(941, 'CMXLI"),

(1043, 'MXLII"),

(1110, 'MCX"),

(1226, 'MCCXXVI'),
(1301, 'McCCI'),

(1485, '"MCDLXXXV'),
(1509, 'MDIX'),

(1607, 'MDCVII'"),

(1754, 'MDCCLIV"),
(1832, '"MDCCCXXXII'),
(1993, 'MCMXCIII"),
(2074, 'MMLXXIV"),
(2152, 'MMCLII"),

(2212, 'MMCCXII'),
(2343, 'MMCCCXLIIT"),
(2499, 'MMCDXCIX'),
(2574, 'MMDLXXIV"),
(2646, 'MMDCXLVI'),
(2723, 'MMDCCXXIII"),
(2892, 'MMDCCCXCII'),
(2975, 'MMCMLXXV"),
(3051, '"MMMLI'"),

(3185, '"MMMCLXXXV"),
(3250, 'MMMCCL'),
(3313, '"MMMCCCXII'),
(3408, '"MMMCDVIII'),
(3501, 'MMMDI'),

(3610, 'MMMDCX'),
(3743, 'MMMDCCXLIII'),
(3844, 'MMMDCCCXLIV"),
(3888, 'MMMDCCCLXXXVIII'),
(3940, 'MMMCMXL),
(3999, 'MMMCMXCIX"))

def testToRomanKnownValues(self):

toRoman should give known result with known input
for integer, numeral in self.knownValues:
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result = roman.toRoman(integer)
self.assertEqual(numeral, result)

def testFfromRomanKnownValues(self):
"""fromRoman should give known result with known input"""
for integer, numeral in self.knownValues:
result = roman.fromRoman(numeral)
self.assertEqual(integer, result)

class ToRomanBadInput(unittest.TestCase):
def testTooLarge(self):
"""toRoman should fail with large input"""

self.assertRaises(roman.OutOfRangeError, roman.toRoman, 4000)

def testZero(self):
"""toRoman should fail with O input"""
self.assertRaises(roman.OutOfRangeError, roman.toRoman, O)

def testNegative(self):

toRoman should fail with negative input"""
self.assertRaises(roman.OutOfRangeError, roman.toRoman, -1)

def testNonlinteger(self):
"""toRoman should fail with non-integer input"""
self.assertRaises(roman.NotIntegerError, roman.toRoman, 0.5)

class FromRomanBadInput(unittest.TestCase):
def testTooManyRepeatedNumerals(self):
"""fromRoman should fail with too many repeated numerals"""
for s in (‘"MMMM', 'DD', 'CCCC’, 'LL', "XXXX', "VV', "llllI'):

self.assertRaises(roman.InvalidRomanNumeralError, roman.fromRoman, s)

def testRepeatedPairs(self):
"""fromRoman should fail with repeated pairs of numerals"""
for s in ('"CMCM', 'CDCD', 'XCXC"', "XLXL', "IXIX", "IVIV"):
self.assertRaises(roman.InvalidRomanNumeralError, roman.fromRoman, s)

def testMalformedAntecedent(self):
"""fromRoman should fail with malformed antecedents"""
for s in ("lIMXCC', 'VX', 'DCM', 'CMM', "IXIV',
'MCMC', 'XCX', "IVI', 'LM', 'LD', 'LC"):

self.assertRaises(roman.InvalidRomanNumeralError, roman.fromRoman, s)

class SanityCheck(unittest.TestCase):

- 265 -



Dive Into Python http://diveintopython.org/

def testSanity(self):
"""fromRoman(toRoman(n))==n for all n
for integer in range(1, 4000):
numeral = roman.toRoman(integer)

result = roman.fromRoman(numeral)
self.assertEqual(integer, result)

class CaseCheck(unittest.TestCase):
def testToRomanCase(self):

"""toRoman should always return uppercase
for integer in range(1, 4000):
numeral = roman.toRoman(integer)
self.assertEqual(numeral, numeral.upper())

def testfromRomanCase(self):
"""fromRoman should only accept uppercase input"""
for integer in range(1, 4000):
numeral = roman.toRoman(integer)
roman.fromRoman(numeral.upper())
self.assertRaises(roman.InvalidRomanNumeralError,

roman.fromRoman, numeral.lower())

if _name__=="__main__":
unittest.main()

B R

PyUnit T (http://pyunit.sourceforge.net/) XFF{EFF unittest FESS
(http://pyunit.sourceforge.net/pyunit.html) DA R ASE IR BEIR & K S &4
HHIRAKTTIE,

«  PyUnit FAQ (http://pyunit.sourceforge.net/pyunit.html) R T F{+AMN
EABIER BB A FFFIR
(http://pyunit.sourceforge.net/pyunit.ntmI#WHERE) .,

«  Python Library Reference (http://www.python.org/doc/current/lib/) S&E
T unittest (http://www.python.org/doc/current/lib/module-unittest.html)
R,

« ExtremeProgramming.org (http://www.extremeprogramming.org/) i1
YRAT ATESR S £ TN
(http://www.extremeprogramming.org/rules /unittests.htmil),

« The Portland Pattern Repository (http://www.c2.com/cgi/wiki) H—F

4280 B ITIRR, (http://www.c2.com/cgi/wiki?UnitTests) Wif , EFE T —
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AN FRAERE X
(http://www.c2.com/cgi/wiki?StandardDefinitionOfUnitTest) , A{+A44R
TE 5O RETIMNEAE

(http://www.c2.com/cgi/wiki?CodeUnitTestFirst) AR B4 —LERE IR
=451 (http://www.c2.com/cgi/wiki?UnitTestTrial).

13.4. IFEMW & (Testing for success)

B ST B0 BB @M IS 10N B ) (test case), — /MK B R EIZE—1
RF MK A H )&

— NI BIR X R :

SEMILETT , ABEALHA. BN ZZE31H.
TSR TR , NEEAL TS
MAZEAT , TTASEMINIXASIES (RE eIl ER— 5K20).
FENIEAGR— LS.

ETEEN , ARSI AS. MNFSHTEK
1. toRoman XA PAE 1 El) 3999 KEHR EZ OHFRIR.

Example 13.2. testToRom anKnownVa lues

class KnownValues(unittest.TestCase): (1)
knownValues = ( (1, 'l'),
(2, ',

(3, 'Y,

4, 'Iv"),

(5,'V"),

(6, 'VI'),

(7, 'viI",
(8, 'VIIYy,
(9, 'IX)
(

(

(

(

(

(

O NOo o rw

10,
50,
100, ' )
500, ' )
1000, 'M"),
31, "XXXI"),

UOV\_/
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941,

'CXLVIN'),
'CCXCIV'),
'CCCXII'),
'CDXXI"),
'DXXVIIIY),
'DCXXI"),
'DCCLXXXII'),
'DCCCLXX'),
'CMIXLI"),

1043, 'MXLIIY),
1110, 'MCX'"),

1226, 'MCCXXVI'),
1301, 'MCCCI'),
1485, 'MCDLXXXV'),
1509, 'MDIX'),

1607, '"MDCVII"),
1754, 'MDCCLIV"),
1832, 'MDCCCXXXII'),

, 'MCMXCIIN'),

2074, 'MMLXXIV'),

, 'MMCCXII"),

2343, '"MMCCCXLII'),
2499, 'MMCDXCIX"),
2574, '"MMDLXXIV'),

, 'MMDCXLVI'),

2723, 'MMDCCXXIII"),
2892, 'MMDCCCXCII'),
2975, '"MMCMLXXV'),
3051, 'MMMLI"),
3185, 'MMMCLXXXV"),
3250, 'MMMCCL"),
3313, 'MMMCCCXIII"),

, 'MMMCDVIII'),

3501, 'MMMDI"),
3610, 'MMMDCX'),
3743, 'MMMDCCXLI'),

3940, 'MMMCMXL'),
3999, 'MMMCMXCIX"))

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(2152, '"MMCLII"),
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

def testToRomanKnownValues(self):
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for integer, numeral in self.knownValues:
result = roman.toRoman(integer) (4) (5)
self.assertEqual(numeral, result) (6)

%S ME A BINE— AR unittest FIERTPH] TestCase 25, BIRMHTIR
20 LAAERE UG B EIP Skl e B n B ATk,
XRHEF T M— integer/numeral SFR. BEE T B/MITME
BRAKE. SNEF/T IR, DR b BkIEH A SRt
A, BITENRBEAET AR UGENHmA , Mea— MNMERRERFEZ.
EMMLMNEAESHE—NE , BARTESHOCREYETE. 0RZ%
FEETRERES|IART MRS ET ; RS [ XRF , hl
BINATKM.

JXE'WEIE’*EFHT toRoman gﬂ';& (%@ ) gﬁ%&ﬂf/ﬁ’ﬁéﬁg , {E_Eﬁéﬁg )
XEFEFEAZA. ) FERTEXEAN toroman EREEN T APl @ B UIASHEE
SEREM (FERNE) HEE—FRE (MY NZEHFRR) , R API
REXHE , MR R,

EIRESEE , RIEVAFD toRoman BHR AR BRI IRE X LN R E.
XIERHKAVAFEMN. LIBKMABA toRoman ANE5 | KA ARE , AR
ERH XL N ER 2 AR, AR toRoman 5 | X T H% , WML KM,
1% toRoman RFWIEHAETS , EHEFA , ETRINHERE—ME , &5
—SEEREXMEEELEH 5T, X2—NEILWIEM | TestCase 21
BET—AIFIE : asserttqual , KA MERBHEE. 20R toromen 1R [EIH
Z55R (value) NETHANITHIKE (numeral) , assertEqual &5 | K—1MRF ,
M M. R MEMSE |, assertbqual A, WWRENPN
toroman IR EI{EERET HHA(E |, asserttqual AL | ERE , T=&
testToRomanKnownValues B R IF BB , IXEBKE toRoman 3@ J XM,

13.5. TAmEM & (Testing for failure)

5 RAE AT ReR KN ED MAIE AR | RE FEMATTHE N T E
BRMHEE. EHANZEMTRYETN , BAAFTUHRK.

1815 toRoman B EMhESKIE :

2. toRoman FEEAEA 1 El 3999 7 4NN,
3. toRoman Tfiﬁ)\ﬁﬁ'ﬂligﬁﬂﬁiﬂﬁ

F Python 1, REILAS | RERE N FARRKY. unittest FRERTR B T T IMhA
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REETHELETTIMA NS | KFERFHNHTIE.

Example 13.3. X toroman BITTRX HA

class ToRomanBadInput(unittest.TestCase):
def testToolLarge(self):
"""toRoman should fail with large input"""
self.assertRaises(roman.OutOfRangeError, roman.toRoman, 4000) (1)

def testZero(self):
"""toRoman should fail with O input"""
self.assertRaises(roman.OutOfRangeError, roman.toRoman, 0) (2)

def testNegative(self):
"""toRoman should fail with negative input"""
self.assertRaises(roman.OutOfRangeError, roman.toRoman, -1)

def testNonlInteger(self):
"""toRoman should fail with non-integer input"""
self.assertRaises(roman.NotIntegerError, roman.toRoman, 0.5) (3)

(1) unittest FREROAH] TestCase ZSIRMLT assertRaises ik , BIER XL NS
NS . MR R, UREBRBERHNSE. R EHE
A=, e TRIUFLEMERL assertRaises , TERIEXESHE
L[N ERE. ) FANFEXBHIRIE : REEEEA toRoman BFLE
FEEDSIREFEST (A vy..except BABIES ) , assertRaises AFA 1E 3
Tixt, MEREMBEBEIESRE (roman.outOfRangeError), ERI%K (toRoman)
A% toRoman BIZEL (4000) 151848 assertRaises , BV toRoman BEH &
5 | & roman.OutOfRangeEror 5. (RN IFEZEIWREIE toRoman BREAS B4
E—1 2%, MAREAT  FR TR EHARIEEHNEFIEA—IF
feE, KRBT G ? TTIeERBERRT  Python FAYIEIR).

2) S KHEBEFNELINET /N, 1BF  ZEHFAERR o A
TR, FILMRES 5195 B KRB ( testzero F testNegative), FE testZero 1,
'fzj"{/)n\ﬂﬁ; toRoman IEFH 0 % ]ﬁﬂ‘] roman.OutOfRangeError 751'-%" , ﬂﬂ%)ﬁﬁé’ Zi
roman.OutOfRangeError (NS EIR[E T—MEXKES | X THEMSFF) . WlhEK
M.

(3) ZEK #3 : toRoman NEEHERIEEHEA , FTLAX B AR toRoman FEHA
0.5 EM'% lﬁ roman.NotIintegerError :ﬁ'—ﬁ' ﬂﬂ% toRoman ‘/ﬁﬁEj ﬁ
roman.NotIntegerError jE-f—T%L' , )ﬂ'J‘/)”UﬁEQEM
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ETROTNERSFI=NEL , NESZMATATE TR fromRoman TANE

toRoman :

4. fromRoman W IXBER 5 A BT B AN M RH{E R R.
5. fromRoman FEf A JC3 T B F R iR M.

B3R #4 5K #1 WAEFTEAER , BN — AR PH— N EST.
EK #5 5 #2 F #3 AR IEAMRE , BlLE I TCRE A fromRoman 5 | & 18
LHHRE.

Example 13.4. JiE fromRom an BTCIHA

class FromRomanBadinput(unittest.TestCase):
def testTooManyRepeatedNumerals(self):
"""fromRoman should fail with too many repeated numerals"""
for s in ('MMMM?', 'DD', 'CCCC’, 'LL', "XXXX', "WV', "llllI'):
self.assertRaises(roman.InvalidRomanNumeralError, roman.fromRoman, s) (1)

def testRepeatedPairs(self):
"""fromRoman should fail with repeated pairs of numerals"""
for s in ('CMCM', 'CDCD', 'XCXC', 'XLXL', "IXIX', 'IVIV'"):
self.assertRaises(roman.InvalidRomanNumeralError, roman.fromRoman, s)

def testMalformedAntecedent(self):
"""fromRoman should fail with malformed antecedents"""
for s in ('lIMXCC’, 'VX', 'DCM', 'CMM', "IXIV',
'MCMC', 'XCX', "IVI', 'LM', 'LD', 'LC"):
self.assertRaises(roman.InvalidRomanNumeralError, roman.fromRoman, s)
Q) RAAFEN , SN torRoman TLEMANHERKNERN , REFE T
,%ﬁﬂ‘]ﬁ'—'%" . roman.InvalidRomanNumeralError, roman.py EF'—;:EEE)\{E/P%'-T%'
(BIMABTN 2 roman.OutofRangeError 0 roman.NotintegerError). FHJ/g{RIEFFLE

985 roman.py B SEINE M E X IXLEEFH .

13.6. SE&ME )l (Testing for sanity)

FEFLRXN—ARBPESEENERE , —MEAKBNB , 5—1
EBEBUN A, EXHIERAT , GRE TR TTMEIRTES A ¥ B i A
KSR PASHAERFERBRESER.
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X NEK

6. WRIFBE— I , TLERMATEIHFRR , RoBHREMRIE
HFRR , IRTEEIN R R &M ATHI N, B, 3T 1..3999

':F'E(] n , fromRoman(toRoman(n)) ==n ,'\.:l',\ﬁﬁ,ﬁ

Example 13.5. | toRoman J[H, fromRom an B

class SanityCheck(unittest.TestCase):
def testSanity(self):
"""fromRoman(toRoman(n))==n for all n"""
for integer in range(1, 4000): (1) (2)
numeral = roman.toRoman(integer)
result = roman.fromRoman(numeral)
self.assertEqual(integer, result) (3)

1) RELENELT range REL , BEXETCURNSHEER , BETNMNE—
S (1) TR B EFE SE N SHK (4000) WEHTIFR. FEI , 1..3999 B
EEREHRAN T EHFRRANBERETIR.

(2) TIBR—T , XEH integer HAZ— Python X5=F , MRBIRBMA
KRN AES.

() XEMMKZEEMS I : FE—MEK (integer) FHI AT TEFRRNEK
(numeral) , A JEEBHEIREIR (resutt) H A REFERERABRY N EE—
. WRARZE , assertbqual FEE | KFF  MEMELZIRY. WRAF
A REBFIWTLEEN—EK | assertbqual WS RFFIIER , B testSanity T HERF
SRAMFEFFNR , MXNESBINEAED.

REANERFMEMBERARR , CIFREREm XA EIE

7. toRoman 1R BN ZT B FWV X ERAXEFH,
8. fromRoman E‘Z'@ZR%& ﬁggzﬁéﬁi (ﬂ?ﬁ%ﬁéﬁgd\g—ﬁa&]ﬁﬁﬁﬁﬁ
B RZ IR M.

B b, BIHIA RS, ENIRTTERTTLAL fomRoman 3#R/NEFIA/NE
IREHEA ; BEITHARTERET ; 20R toroman BRIREKEKHIL , AP
4 fromRoman EDWIHERKEFREHA , TR TEMERIN (FX #6) Bie
KY. REEAR , R EXKEMALEZREY , EEE N REHEEFT
REFREE , KNEBSHER , A EEMEX—_EZFVEN. BAF
WEAE , BALIEBEMEL,

-272 -



Dive |

nto Python http://diveintopython.org/

Exa

mple 13.6. F/NE ik

class CaseCheck(unittest.TestCase):

def testToRomanCase(self):

"""toRoman should always return uppercase"""

for integer in range(1, 4000):
numeral = roman.toRoman(integer)
self.assertEqual(numeral, numeral.upper()) (1)

def testFfromRomanCase(self):

1)

"""fromRoman should only accept uppercase input"""
for integer in range(1, 4000):
numeral = roman.toRoman(integer)
roman.fromRoman(numeral.upper()) (2) (3)
self.assertRaises(roman.InvalidRomanNumeralError,
roman.fromRoman, numeral.lower()) (4)

KTFEXNMEAPIREEFN —KAET B T4 , MR ARlidft4.
ARSI toRoman HIREIER B IEMASE —2 ; XL 6Bl
BiskEZ. BNMNUBXABEHGMAKXE @M. /rRFEENEZEEHAZ
SERMIIE |, EeEAERNEMNHNETCEH M toRoman, “MEZIXEE
BoFE—RESHN  ENKAGREE— 1 HE—T , 1R
XN FAZIEREENRF , KEEETINEHER. FEFEH—F
STLAEHE LR B AR BB T i, JRIREE ST sedk e
FRTE | TSR A R 1T L B T R,

XBE—MIBTEAEUKER : RE “VREIE" toRoman BEIREKEFE
FE R BETREE SRR K EFE GEERE AERKEN
fromRoman FATIMNR. KA ? EA torRoman RIREIKNEF&2— MK
TR, WRIRHETXNEK , PIIRKREERE/NEFE | BBA
testToRomanCase JITE FAEHI VEH EEE | (B1X /N B BIR X EeE .
XERIMNEAFN] - AN A G o] ASE AU A E1kEEs TAE
FNMEAFRE— IS,

ERBARHIREE fromRoman KRENME. X2—MEHI Python 1B}k : 40
R—NERFRE—ME , (BIRBHHER , Python SEHEITXMEEET .
XIERRAFEMN , X MK AOIHASHEEEHITI | REilh
fromRoman ¥R K EFEFMAE [ KHF.

XTEEEZ , BEES ToromanBadinput 0 FromRomanBadinput JITEIRAE{LL.
YRTEMRRLAFFE(E (numerallower() , TBATF B IS BHFH/NE R) B H%
EEE#N (roman.fromRoman) £H#505 | K FFEN R E
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(roman.InvalidRomanNumeralError), R0 (FE{BIRPHET—IK) THCa0Lt, , Mhs
B WRE—RAEXHF (ELI05 | RAIME R FEANS [ XRE) , M
K.

ET—E D | (RS EERTH S TLET I H A,

LB THEBAT AFKERBEDTIE. (I can resist everything except
temptation.)”——Oscar Wilde
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Chapter 14. ML SomfE
14.1. omanpy , 55 1 BHER

ZIBRTALL , BITAE LR , 2EFES S BT MR T.
PR B HBSERX AN TAE , G A B TR AR =R M | 1B7E
B 5ERK roman.py HE RSB E AT — N @I,

Example 14.1. roman 1.py
XAMER O] ATEBIF B T py/roman/stage1/ BRI E!.

WREERA TEABHHEEFREF, TTA FTERARFIEAEFIRER

(http://diveintopython.org/download/diveintopython-examples-5.4b.zip).

"""Convert to and from Roman numerals"""

#Define exceptions

class RomanError(Exception): pass (1)

class OutOfRangeError(RomanError): pass (2)
class NotIntegerError(RomanError): pass

class InvalidRomanNumeralError(RomanError): pass (3)

def toRoman(n):
"""convert integer to Roman numeral"""
pass (4)

def fromRoman(s):
"""convert Roman numeral to integer"""
pass

1) EHEITEXARETH] Python % . % (Exception) 23 , s@1d4k
ACHANRT  FTLEEEEXHNETE. BN (EREURN) 1R4gEA
Exception KEXBCHMRE , BEACEABEREFFTHESR. XBEREX
T RomanError (M Exception 487K TMK) MEAKIEEENFFHEL. XE
— N RASIEIRR , FALTTLAEIEEM Exception ABIFT—MEENTR.

(2) OutOfRangeError 0 NotintegerError - E WS EBA AT toRoman MR RAEZE
R TTRE A | FEAT S B2 ToRomanBadinput IREAIARLE,
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(3) InvalidRomanNumeralError Y4B T fromRoman LABRRICEKERA. , EIEMS
Bh= FromRomanBadinput I B BRLL

(4) FEX—HPIRIZEEXE RN AP, TIABRASTIEA] , AHAR
LA Python 3<$8F pass # B 1T,

ERENEZET (FFTHESK) « FRETEXXME K/ MR 161Z1T 85T
MRT. BamE , 8 NUEROER AWM. T L, AT RETE
BB |, ARERRZZEISLEE romantestpy , FHARAE A MHAMRE B A
WRR , AETEA LSRR ok 2 #Rae @ M.

FA4TIEIN v 1Z1T romantest1.py T ATSEIFIFAMHEER  XFARBITILA
EEE— N AONEARIZITIEN. WRFIZ , RPERVIZEXEN

Example 14.2. PA romant estt. py JU[EK romani.py BEH

fromRoman should only accept uppercase input ... ERROR
toRoman should always return uppercase ... ERROR
fromRoman should fail with malformed antecedents ... FAIL
fromRoman should fail with repeated pairs of numerals ... FAIL
fromRoman should fail with too many repeated numerals ... FAIL
fromRoman should give known result with known input ... FAIL
toRoman should give known result with known input ... FAIL
fromRoman(toRoman(n))==n for all n ... FAIL

toRoman should fail with non-integer input ... FAIL

toRoman should fail with negative input ... FAIL

toRoman should fail with large input ... FAIL

toRoman should fail with O input ... FAIL

ERROR: fromRoman should only accept uppercase input

Traceback (most recent call last):
File "C:\docbook\dip\py\roman\stagel \romantestl.py", line 154, in testfromRomanCase
romanl.fromRoman(numeral.upper())
AttributeError: '"None' object has no attribute 'upper’

ERROR: toRoman should always return uppercase

Traceback (most recent call last):
File "C:\docbook\dip\py\roman\stagel \romantestl.py", line 148, in testToRomanCase
self.assertEqual(numeral, numeral.upper())
AttributeError: '"None' object has no attribute 'upper’
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FAIL: fromRoman should fail with malformed antecedents

Traceback (most recent call last):
File "C:\docbook\dip\py\roman\stagel \romantestl.py", line 133, in
testMalformedAntecedent
self.assertRaises(romanl.InvalidRomanNumeralError, romanl.fromRoman, s)
File "c:\python21 \lib\unittest.py", line 266, in failUnlessRaises
raise self.failureException, excName
AssertionError: InvalidRomanNumeralError

FAIL: fromRoman should fail with repeated pairs of numerals

Traceback (most recent call last):
File "C:\docbook\dip\py\roman\stagel \romantest1.py", line 127, in testRepeatedPairs
self.assertRaises(romani.InvalidRomanNumeralError, romanl.fromRoman, s)
File "c:\python21 \lib\unittest.py", line 266, in failUnlessRaises
raise self.failureException, excName
AssertionError: InvalidRomanNumeralError

FAIL: fromRoman should fail with too many repeated numerals

Traceback (most recent call last):
File "C:\docbook\dip\py\roman\stagel \romantestl.py", line 122, in
testTooManyRepeatedNumerals
self.assertRaises(romani.InvalidRomanNumeralError, romanl.fromRoman, s)
File "c:\python21 \lib\unittest.py", line 266, in failUnlessRaises
raise self.failureException, excName
AssertionError: InvalidRomanNumeralError

FAIL: fromRoman should give known result with known input

Traceback (most recent call last):
File "C:\docbook\dip\py\roman\stagel \romantest1.py", line 99, in
testFromRomanKnownValues
self.assertEqual(integer, result)
File "c:\python21 \lib\unittest.py", line 273, in failUnlessEqual
raise self.failureException, (msg or '%s = %s' % (first, second))
AssertionError: 1 != None

FAIL: toRoman should give known result with known input

Traceback (most recent call last):
File "C:\docbook\dip\py\roman\stagel \romantestl.py", line 93, in

- 277 -



Dive Into Python http://diveintopython.org/

testToRomanKnownValues
self.assertEqual(numeral, result)
File "c:\python21 \lib\unittest.py", line 273, in failUnlessEqual
raise self.failureException, (msg or '%s != %s' % (first, second))
AssertionError: | = None

FAIL: fromRoman(toRoman(n))==n for all n

Traceback (most recent call last):
File "C:\docbook\dip\py\roman\stagel \romantest1.py", line 141, in testSanity
self.assertEqual(integer, result)
File "c:\python21 \lib\unittest.py", line 273, in failUnlessEqual
raise self.failureException, (msg or '%s != %s' % (first, second))
AssertionError: 1 I= None

FAIL: toRoman should fail with non-integer input

Traceback (most recent call last):
File "C:\docbook\dip\py\roman\stagel \romantestl.py", line 116, in testNonInteger
self.assertRaises(romanl.NotIntegerError, romanl.toRoman, 0.5)
File "c:\python21 \lib\unittest.py", line 266, in failUnlessRaises
raise self.failureException, excName
AssertionError: NotintegerError

FAIL: toRoman should fail with negative input

Traceback (most recent call last):
File "C:\docbook\dip\py\roman\stagel \romantest1.py", line 112, in testNegative
self.assertRaises(romanl1.0utOfRangeError, romanl.toRoman, -1)
File "c:\python21 \lib\unittest.py", line 266, in failUnlessRaises
raise self.failureException, excName
AssertionError: OutOfRangeError

FAIL: toRoman should fail with large input

Traceback (most recent call last):
File "C:\docbook\dip\py\roman\stagel \romantestl.py", line 104, in testToolLarge
self.assertRaises(romanl1.0utOfRangeError, romanl.toRoman, 4000)
File "c:\python21 \lib\unittest.py", line 266, in failUnlessRaises
raise self.failureException, excName
AssertionError: OutOfRangeError

FAIL: toRoman should fail with O input (1)
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Traceback (most recent call last):
File "C:\docbook\dip\py\roman\stagel \romantestl.py", line 108, in testZero
self.assertRaises(romanl.0utOfRangeError, romanil.toRoman, 0)
File "c:\python21 \lib\unittest.py", line 266, in failUnlessRaises

raise self.failureException, excName

AssertionError: OutOfRangeError (2)
Ran 12 tests in 0.040s (3)
FAILED (failures=10, errors=2) (4)

1) IETHAESBIT unittest.main) , BBESRXBITEMNUEAS , UWEEN
1E romantest.py PENMMTIE, SHTEMNMUEAE , TIMXETSE , &
SEHXNFER doc string, BAZ P, IRFET— NN AHI.

(2) SHFENKRMBMIEBE , unittest BI/RIERERE B EFENBRETHA.
PULAATE , VA assertRaises (HLFRYE failunlessRaises) 5 | & T —
AssertionError S£E , EAHITEF toRoman F5 | & B outofRangeError - H IR H L
.

(3) FEXLLAHTTSTMH , unittest 28 H T — NI T BT IR B NI 11 2R B 8] B9

pa4E

(4) Bms<Z , ATEDS—NUXAAIREED , UIMERMT. RN
ABIRBERTE | unitest XX 5-EKRMY (failures) ERFEIR (errors). K
M%Tﬁ'ﬁﬂ% assenXYZ f/f , Hf,ill] assertEqual EZ%L assertRaises ET_I' , %ﬁ%ﬂ‘]%
DURE RESTHNR T IRBHEE k. MiERERIRIIKS SR TN
BAFAXETEMETE. FIU0 : testrromRomanCase 5}k (“fromRoman RS
KEHN) Si—NMER , AR numeral.upper() 5 | & T —" AttributeError
5% B toRoman KIREEANZHIENFRFHEXRE, (BF , testzero
(“toRoman RZAXTEH A O BHRM) B—NEM , AV fromRoman 1XA3 |

ﬁ—/l\ assertRaises ﬂﬁf%ﬂ‘]ﬁ‘-'f%" . InvalidRomanNumeral,

14.2. romanpy , 58 2 BHER

DERE T roman IR ARUESR |, EITABERBLLE T MK & T
Example 14.3. roman2.py

XA SAFTTLAM py/roman/stage2/ BIRPIEN.

REEIRE TRABH TR REGIERF, T TEAEFHE ARG
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(http://diveintopython.org/download/diveintopython-examples-5.4b.zip).

"""Convert to and from Roman numerals

#Define exceptions

class RomankError(Exception): pass

class OutOfRangeError(RomanError): pass

class NotIntegerError(RomanError): pass

class InvalidRomanNumeralError(RomanError): pass

#Define digit mapping
romanNumeralMap = ((‘"M', 1000), (1)
(’CM' 900),

, 500),

CD', 400),
C', 100),
C', 90),
50),

L', 40),
10),
X',

na
", 1)

’

(‘D
(
('C
(X
('L
(X’
(‘X
('1X*, 9),
(V' 5),
(v, 4)
( )

def toRoman(n):

convert integer to Roman numeral"""
result =""
for numeral, integer in romanNumeralMap:
while n >= integer: (2)
result += numeral
= integer
return result

def fromRoman(s):
"""convert Roman numeral to integer"""
pass

(1) romanNumeralMap Z=—PMARENX = MHNEHRITTAHK TTA -

1. RERKFHBZEHZHNER. TEARREFFHNTIHFE |, IRE
BETEX B ENIEDD o (‘E—TF/—8 , B) 900”) XZEFF |, X1 A
WUTE/E9 BB toRoman B EA—LE,
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2. ZOMFHIRF. EAZURFAESIN , v —5E] .

3. BNPERFANYNEE. S MHRKTERE—
(numeral , value) ${ELXT .

(2) XBEFEBREFRFEENEEEMHEROAD , FAFTEF2FENSEL
ERGERN, YRR FBEETES romanNumeralMap FEAK T HIASELK
BAXEBHET]., RERE , MIESRNES BIOX N BV KNS S5
FRNEEMEERNOKRE , NABEPBEX B , —EEXERET
=.

Example 14.4. toRoman R{I T {E

BIRARARBAT toRoman AT TAE , 7 while JEIRHILEEIRAI—A print 1B78) :

while n >= integer:
result += numeral
n -= integer
print 'subtracting’, integer, 'from input, adding', numeral, 'to output’

>>> import roman2

>>> roman2.toRoman(1424)

subtracting 1000 from input, adding M to output
subtracting 400 from input, adding CD to output
subtracting 10 from input, adding X to output
subtracting 10 from input, adding X to output
subtracting 4 from input, adding IV to output
'MCDXXIV'

&K toroman TTLUEEE T , ZAOFTIMATILA, {BEGED S TNKLD » g |
A, A2l

Example 14.5. A romant est2.py MR, roman2.py KEHEH
E1018 A v A TEIUZTT romantest2.py B 1FA{E EEZ.

fromRoman should only accept uppercase input ... FAIL
toRoman should always return uppercase ... ok (1)
fromRoman should fail with malformed antecedents ... FAIL
fromRoman should fail with repeated pairs of numerals ... FAIL
fromRoman should fail with too many repeated numerals ... FAIL
fromRoman should give known result with known input ... FAIL
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toRoman should give known result with known input ... ok (2)
fromRoman(toRoman(n))==n for all n ... FAIL

toRoman should fail with non-integer input ... FAIL (3)
toRoman should fail with negative input ... FAIL

toRoman should fail with large input ... FAIL

toRoman should fail with O input ... FAIL

(1) ZFESL L, toRoman KIREMEEEKRKEH , EA romanNumeralMap E X KEF L
FRAEZBUKREFERRN. FEXMNKRELETT.

(2) FHEXRT : XMRAH toRoman RENAET BT AIENLK. 104F |, X
AgEElAsE2REE , BEDETMASHEREATR T XK : 8
RBENE—FRRNTEHF , TJEENEARMA (3999) , ARITEENHEIH
T (XZT 3888). NXERKEF , FEEHMEEX RIS TR
KNS [a).

(3) B , REERNELNIBTHEA , BN MRERM T . XREF
R BARECERBXNTTRMAFTRE , LB OHEHiEENFelN R
% (B assertRaises) , MFRARBIULXLERFS XK. X2HRTFT—HEHN
Ttk

THRETMAGROFREES , L THAERBNFEEER , FEELE
BET 10 1.

FAIL: fromRoman should only accept uppercase input

Traceback (most recent call last):
File "C:\docbook\dip\py\roman\stage2 \romantest2.py", line 156, in testfromRomanCase
roman2.fromRoman, numeral.lower())
File "c:\python21 \lib\unittest.py", line 266, in failUnlessRaises
raise self.failureException, excName
AssertionError: InvalidRomanNumeralError

FAIL: fromRoman should fail with malformed antecedents

Traceback (most recent call last):
File "C:\docbook\dip\py\roman\stage2 \romantest2.py", line 133, in
testMalformedAntecedent
self.assertRaises(roman2.InvalidRomanNumeralError, roman2.fromRoman, s)
File "c:\python21 \lib\unittest.py", line 266, in failUnlessRaises
raise self.failureException, excName

AssertionError: InvalidRomanNumeralError
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FAIL: fromRoman should fail with repeated pairs of numerals

Traceback (most recent call last):
File "C:\docbook\dip\py\roman\stage2 \romantest2.py", line 127, in testRepeatedPairs
self.assertRaises(roman2.InvalidRomanNumeralError, roman2.fromRoman, s)
File "c:\python21 \lib\unittest.py", line 266, in failUnlessRaises
raise self.failureException, excName
AssertionError: InvalidRomanNumeralError

FAIL: fromRoman should fail with too many repeated numerals

Traceback (most recent call last):
File "C:\docbook\dip\py\roman\stage2 \romantest2.py", line 122, in
testTooManyRepeatedNumerals
self.assertRaises(roman2.InvalidRomanNumeralError, roman2.fromRoman, s)
File "c:\python21 \lib\unittest.py", line 266, in failUnlessRaises
raise self.failureException, excName
AssertionError: InvalidRomanNumeralError

FAIL: fromRoman should give known result with known input

Traceback (most recent call last):
File "C:\docbook\dip\py\roman\stage2 \romantest2.py", line 99, in
testFromRomanKnownValues
self.assertEqual(integer, result)
File "c:\python21 \lib\unittest.py", line 273, in failUnlessEqual
raise self.failureException, (msg or '%s != %s' % (first, second))
AssertionError: 1 != None

FAIL: fromRoman(toRoman(n))==n for all n

Traceback (most recent call last):
File "C:\docbook\dip\py\roman\stage2 \romantest2.py", line 141, in testSanity
self.assertEqual(integer, result)
File "c:\python21 \lib\unittest.py", line 273, in failUnlessEqual
raise self.failureException, (msg or '%s != %s' % (first, second))
AssertionError: 1 I= None

FAIL: toRoman should fail with non-integer input

Traceback (most recent call last):
File "C:\docbook\dip\py\roman\stage2 \romantest2.py", line 116, in testNonInteger
self.assertRaises(roman2.NotlntegerError, roman2.toRoman, 0.5)
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File "c:\python21 \lib\unittest.py", line 266, in failUnlessRaises
raise self.failureException, excName
AssertionError: NotintegerError

FAIL: toRoman should fail with negative input

Traceback (most recent call last):
File "C:\docbook\dip\py\roman\stage2 \romantest2.py", line 112, in testNegative
self.assertRaises(roman2.0utOfRangeError, roman2.toRoman, -1)
File "c:\python21 \lib\unittest.py", line 266, in failUnlessRaises
raise self.failureException, excName
AssertionError: OutOfRangeError

FAIL: toRoman should fail with large input

Traceback (most recent call last):
File "C:\docbook\dip\py\roman\stage2 \romantest2.py", line 104, in testToolLarge
self.assertRaises(roman2.0utOfRangeError, roman2.toRoman, 4000)
File "c:\python21 \lib\unittest.py", line 266, in failUnlessRaises
raise self.failureException, excName
AssertionError: OutOfRangeError

FAIL: toRoman should fail with O input

Traceback (most recent call last):
File "C:\docbook\dip\py\roman\stage2 \romantest2.py", line 108, in testZero
self.assertRaises(roman2.0utOfRangeError, roman2.toRoman, 0)
File "c:\python21 \lib\unittest.py", line 266, in failUnlessRaises
raise self.failureException, excName
AssertionError: OutOfRangeError

Ran 12 tests in 0.320s

FAILED (failures=10)

14.3. omenpy , =5 3 BER

INAE toRoman XTFARLEEIA (1 B 3000 B¥) DEEEHATIE , ZIEHAIEFR
IR (IR BB ) BB & T,

Example 14.6. roman 3.py

XTI ATEBIFER T H py/roman/stage3/ BFHHRE!.
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WREEIRE TR HRHEGIRER, TTA TERAREFFHEMESIREF
(http://diveintopython.org/download /diveintopython-examples-5.4b.zip).

"""Convert to and from Roman numerals"""

#Define exceptions

class RomanError(Exception): pass

class OutOfRangeError(RomanError): pass

class NotIntegerError(RomanError): pass

class InvalidRomanNumeralError(RomanError): pass

#Define digit mapping
romanNumeralMap = ((‘"M', 1000),
('CM' 900),

('D', 500),
("CD', 400),
('C', 100),
("XC', 90),
('L, 50),
(XL’ 40),
('X', 10),
('IX', 9),
('V', )
('Iv', 4)
(', 1)

def toRoman(n):
"""convert integer to Roman numeral"""

if not (O < n < 4000): (1)
raise OutOfRangeError, "number out of range (must be 1..3999)" (2)
if int(n) <> n: (3)

raise NotintegerError, "non-integers can not be converted"

result ="" (4)
for numeral, integer in romanNumeralMap:
while n >= integer:
result += numeral
n -= integer
return result

def fromRoman(s):

convert Roman numeral to integer
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pass

(1) EXNEEAR Pythonic : —IRIFAFTE ML, XFEHN T if not (0 <n) and (n <
4000) , EREFSHILANIER. XZEHITLERE , T REEK.
BT ELRK.

(2) VREF raise IBAS | RBCHNFF. RITLE | KIHATRNEFFREDEN
HEENRET. S_NTSREIRN , MRATE , NEESR T RELIEH
BRTIEER(E R (trackback) Z 8,

(3) XZ—NEEHNE. FEETERNAT DRFRR.

(4) EHHOEMBAIRBEER.

Example 14.7. %8 toRoman HN{TAL IBICREA

>>> import roman3
>>> roman3.toRoman(4000)
Traceback (most recent call last):
File "<interactive input>", line 1, in ?
File "roman3.py", line 27, in toRoman
raise OutOfRangeError, "number out of range (must be 1..3999)"
OutOfRangeError: number out of range (must be 1..3999)
>>> roman3.toRoman(1.5)
Traceback (most recent call last):
File "<interactive input>", line 1, in ?
File "roman3.py", line 29, in toRoman
raise NotintegerError, "non-integers can not be converted"
NotIntegerError: non-integers can not be converted

Example 14.8. F§ romant est3. py JUKE roman3.py KGR

fromRoman should only accept uppercase input ... FAIL
toRoman should always return uppercase ... ok

fromRoman should fail with malformed antecedents ... FAIL
fromRoman should fail with repeated pairs of numerals ... FAIL
fromRoman should fail with too many repeated numerals ... FAIL
fromRoman should give known result with known input ... FAIL
toRoman should give known result with known input ... ok (1)
fromRoman(toRoman(n))==n for all n ... FAIL

toRoman should fail with non-integer input ... ok (2)
toRoman should fail with negative input ... ok (3)
toRoman should fail with large input ... ok

toRoman should fail with O input ... ok
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(1) toroman HEARBEE T AE MG , XIRSAEFE. FAAE 2 BrE@d e
EANAREEET |, XUtBAFTHAEDRE X AR AT TR EE .

(2) BERANRENREME NI MXIAEERE T T . testNoninteger 3XNMl
HEEBET—ZEAB T inth) <> n RE. F—PNIEBEIZIHELE toRoman B
int(n) <> n T a8 H3 | & NotintegerError S5 , X 1E A& testNoninteger FTiA
1,

(3) testNegative IX/NNNKBEWETE T ZEA not (0 <n < 4000) S | & T
testNegative Eﬁ%ﬂ‘] OutOfRangeError ﬁi'ﬁ'

FAIL: fromRoman should only accept uppercase input

Traceback (most recent call last):
File "C:\docbook\dip\py\roman\stage3\romantest3.py", line 156, in testfromRomanCase
roman3.fromRoman, numeral.lower())
File "c:\python21 \lib\unittest.py", line 266, in failUnlessRaises
raise self.failureException, excName
AssertionError: InvalidRomanNumeralError

FAIL: fromRoman should fail with malformed antecedents

Traceback (most recent call last):
File "C:\docbook\dip\py\roman\stage3\romantest3.py", line 133, in
testMalformedAntecedent
self.assertRaises(roman3.InvalidRomanNumeralError, roman3.fromRoman, s)
File "c:\python21 \lib\unittest.py", line 266, in failUnlessRaises
raise self.failureException, excName
AssertionError: InvalidRomanNumeralError

FAIL: fromRoman should fail with repeated pairs of numerals

Traceback (most recent call last):
File "C:\docbook\dip\py\roman\stage3\romantest3.py", line 127, in testRepeatedPairs
self.assertRaises(roman3.InvalidRomanNumeralError, roman3.fromRoman, s)
File "c:\python21 \lib\unittest.py", line 266, in failUnlessRaises
raise self.failureException, excName
AssertionError: InvalidRomanNumeralError

FAIL: fromRoman should fail with too many repeated numerals

Traceback (most recent call last):
File "C:\docbook\dip\py\roman\stage3\romantest3.py", line 122, in
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testTooManyRepeatedNumerals
self.assertRaises(roman3.InvalidRomanNumeralError, roman3.fromRoman, s)
File "c:\python21 \lib\unittest.py", line 266, in failUnlessRaises
raise self.failureException, excName
AssertionError: InvalidRomanNumeralError

FAIL: fromRoman should give known result with known input

Traceback (most recent call last):
File "C:\docbook\dip\py\roman\stage3\romantest3.py", line 99, in
testFromRomanKnownValues
self.assertEqual(integer, result)
File "c:\python21 \lib\unittest.py", line 273, in failUnlessEqual
raise self.failureException, (msg or '%s != %s' % (first, second))
AssertionError: 1 != None

FAIL: fromRoman(toRoman(n))==n for all n

Traceback (most recent call last):
File "C:\docbook\dip\py\roman\stage3\romantest3.py", line 141, in testSanity
self.assertEqual(integer, result)
File "c:\python21 \lib\unittest.py", line 273, in failUnlessEqual
raise self.failureException, (msg or '%s != %s' % (first, second))
AssertionError: 1 I= None

Ran 12 tests in 0.401s

FAILED (failures=6) (1)

1) HFERBRYEZE 6 1, MEENEREXRXT fomRoman B : SAMEMK. =
AT TN, , KNEREFFFFREERE. XEIRE toRoman 1
I T EAA TR &S 8, (R MR IR T , EFEZE fromRoman 45
B E—EMR). X, RERE ST torRoman KIRTBRTS . RNIAFHE
B, NABEHBEIIMIRE BEFL”. FTRIE ! IE | HEmsE T.

Note: sIEftARESELE BERB

2ENEAT SR INREEZNEHERTANEELGERE. H—

MEFWAELTTIHIELT T , FLEEEXMEL. —BEMERK AT

MEET T |, 519 BiXMEL,

14.4. omanpy , B 4 MYER

IAE toRoman 5EAX T , BT EGGRE fromRoman IBTR 1. BB MHEEANT S
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AR BHOOEN STREIESEH |, XD LAIEAREL toRoman EREIR Z-.
Example 14.9. roman 4.py
XTI ATEBIFE R TH py/roman/stages/ BFHIE!.

WRERRE TEHATMHREGIRER, TR TR FAE SRR
(http://diveintopython.org/download/diveintopython-examples-5.4b.zip).

"""Convert to and from Roman numerals

#Define exceptions

class RomanError(Exception): pass

class OutOfRangeError(RomanError): pass

class NotIntegerError(RomanError): pass

class InvalidRomanNumeralError(RomanError): pass

#Define digit mapping
romanNumeralMap = (('M', 1000),
(’CM’ 900),
, 500),
CD', 400),
C', 100),
XC', 90),
50),
XL', 40),
10),
X',
v',

’

(‘'D
(
(‘C
(
('L
(
(‘X
(X', 9),

(V' 95),
(v, 4)

(1, 1)

# toRoman function omitted for clarity (it hasn't changed)

def fromRoman(s):

"""convert Roman numeral to integer"""

result =0

index = 0

for numeral, integer in romanNumeralMap:

while s[index:index+len(numeral)] == numeral: (1)

result += integer
index += len(numeral)
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return result

(1) 3X#0 toRoman W TYERIARMMLL. REHENE DHFEHEBLEMN (— NI
HAWITE) , SFEAFNERE— M NMESHERWEY , MEES ‘&K
BT D /T ER.

Example 14.10. fromRoman RO T 4E

RORARANTFZE fromRoman JMT T1E , TE while 5 EBALRAN— print 1879 :

while s[index:index+len(numeral)] == numeral:
result += integer
index += len(numeral)
print 'found’, numeral, 'of length', len(numeral), ', adding', integer

>>> import roman4

>>> roman4.fromRoman('MCMLXXII")
found M, of length 1, adding 1000
found CM , of length 2, adding 900
found L, of length 1, adding 50
found X, of length 1, adding 10
found X, of length 1, adding 10
found I, of length 1, adding 1

found I, of length 1, adding 1

1972

Example 14.11. fJ romantest4.py iﬂm roman 4.py KR

fromRoman should only accept uppercase input ... FAIL
toRoman should always return uppercase ... ok

fromRoman should fail with malformed antecedents ... FAIL
fromRoman should fail with repeated pairs of numerals ... FAIL
fromRoman should fail with too many repeated numerals ... FAIL
fromRoman should give known result with known input ... ok (1)
toRoman should give known result with known input ... ok
fromRoman(toRoman(n))==n for all n ... ok (2)
toRoman should fail with non-integer input ... ok

toRoman should fail with negative input ... ok

toRoman should fail with large input ... ok

toRoman should fail with O input ... ok

XIABFINLS ANBHWIER. — D& fromRoman X FIEB R NIZFEE
" EOX TR CAEREXFF.
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(2) BEANFEER , EREEMEDEST. SEANEMKKET—ERE |
YR IBEM(E toRoman Fl fromRoman XM TFABEBRMABLIEIEER. (ER
BesE AT | B L TETESXTPOBEME © toRoman TETESEIRT S B —Lbitor
WASTERRNT EHFRR , HH fromRoman AFTEAN KR |, 1
toRoman SR MIX LT I AR A RV N EE. BRTRHN
N ARFFRNESR , (RBOFBEEEEX/N IR, WREXHE , FEE
2HENIKBPIERIB RN . )

FAIL: fromRoman should only accept uppercase input

Traceback (most recent call last):
File "C:\docbook\dip\py\roman\stage4 \romantest4.py", line 156, in testfromRomanCase
roman4.fromRoman, numeral.lower())
File "c:\python21 \lib\unittest.py", line 266, in failUnlessRaises
raise self.failureException, excName
AssertionError: InvalidRomanNumeralError

FAIL: fromRoman should fail with malformed antecedents

Traceback (most recent call last):
File "C:\docbook\dip\py\roman\stage4 \romantest4.py", line 133, in
testMalformedAntecedent
self.assertRaises(roman4.InvalidRomanNumeralError, roman4.fromRoman, s)
File "c:\python21 \lib\unittest.py", line 266, in failUnlessRaises
raise self.failureException, excName
AssertionError: InvalidRomanNumeralError

FAIL: fromRoman should fail with repeated pairs of numerals

Traceback (most recent call last):
File "C:\docbook\dip\py\roman\stage4 \romantest4.py", line 127, in testRepeatedPairs
self.assertRaises(roman4.InvalidRomanNumeralError, roman4.fromRoman, s)
File "c:\python21 \lib\unittest.py", line 266, in failUnlessRaises
raise self.failureException, excName
AssertionError: InvalidRomanNumeralError

FAIL: fromRoman should fail with too many repeated numerals

Traceback (most recent call last):
File "C:\docbook\dip\py\roman\stage4 \romantest4.py", line 122, in
testTooManyRepeatedNumerals
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self.assertRaises(roman4.InvalidRomanNumeralError, roman4.fromRoman, s)
File "c:\python21 \lib\unittest.py", line 266, in failUnlessRaises
raise self.failureException, excName

AssertionError: InvalidRomanNumeralError

Ran 12 tests in 1.222s

FAILED (failures=4)

14.5. roman.py , % 5 m&

BUFE fromRoman X T HAMMABEBIER TIET , B ARG —MRRKEE T :
FEER TETIRRMANEAT. XEREEXRE— DT ERE—NFR

B ENEARMNET TEF. XLt toRoman EPW%A@X& , (B4R
TRAERA— BN TR  IENEFRER.

WRARARREIENRER , HEIRFIT Chapter 7, JEMFIA, , TAERX
SR BR T

ROYRTE Section 7.3, “DNEWE : BOFERFEAREIK , MEZIDH=F/LD
BTN - FHAF& M, D, C, L, X, VAL WEFEAIEB—T :

1. PREFEME—EN 1 &1, 0&2, 1 &3 VIzE6E\ELERRE S
M), vii&7, Vil =& 8.

2. XEEERF (1, X, ¢ Al M) ZREZBOJUER =K. XF 4, KUEEFIAT—
MNEEBH 5 BIRNZRHITIRIRIESE]. RREEIE 4 RAA 1 X
RAAWV(CEL5 /N7, a0 S HE xL (“bL 50 /)N 107) , 41 RIRA
XLl , 42 FRIRA XU, 43 R_IRNA XL, 44 KA Xuv (“‘Ebso7N10 , 0k 5
IN 1Y),

3. K, XTFEEF o, RBIFIRT—NEEE 4 10 BRI RFH1T R
BAEBE] s B v, o & X (bl 20 /N 17) , TOARZ Vi (BT 1 NBE
EIMIK). 90 RIRA XC , 900 FRIRA CM.,

4. BENFRHEREHER : 10 WIXRAA X, MASE W. 100 VIZRR
A c, AR LL.

5. ZEMF—MRIMSMEHRNDE , NEEGTEEZ , RHAREIRFHF
FENKAHEE. pe & 600, CD B2 FHIM 4K (400 , “tt 500 2
100", Cl & 101 , M IC RAEFAR— N BN T BETF (RAVRTTEMN
100 E#E 1 , WRB K xcix , BBE “tt 100 2> 10, RN LEEF 9,

-292 -



Dive Into Python http://diveintopython.org/

WL 10 2 17),
Example 14.12. rom an5.py
XAMEFTTATEBIFB R T B py/roman/stages, BRI E!.

WRERRE TEHATMHREGIRER, TR TR FAE SRR
(http://diveintopython.org/download/diveintopython-examples-5.4b.zip).

"""Convert to and from Roman numerals
import re

#Define exceptions

class RomanError(Exception): pass

class OutOfRangeError(RomanError): pass

class NotIntegerError(RomanError): pass

class InvalidRomanNumeralError(RomanError): pass

#Define digit mapping

romanNumeralMap = (('M', 1000),
('CM' 900),

, 500),

CD', 400),

C', 100),

C', 90),

50),

L', 40),

10),

X
X
"X,

(‘'D
(
(‘C
(
('L
(
(‘X
(X', 9),
(‘vV', 5),
('IV', 4),
(', 1)

def toRoman(n):
"""convert integer to Roman numeral"""
if not (O < n < 4000):
raise OutOfRangeError, "number out of range (must be 1..3999)"
if int(n) <> n:
raise NotintegerError, "non-integers can not be converted"

result =
for numeral, integer in romanNumeralMap:
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while n >= integer:
result += numeral
n -= integer

return result

#Define pattern to detect valid Roman numerals
romanNumeralPattern = 'AM?M?M?(CM|CD|D?C?C?C?)(XC|XL|L2X?X?X?)(IX|IV|V?1?I?1?)$' (1)

def fromRoman(s):
"""convert Roman numeral to integer"""
if not re.search(romanNumeralPattern, s): (2)
raise InvalidRomanNumeralError, 'Invalid Roman numeral: %s' % s

result =0
index =0
for numeral, integer in romanNumeralMap:
while s[index:index+len(numeral)] == numeral:
result += integer
index += len(numeral)
return result

(1) XR&Z Section 7.3, “NEWIT : BOFR" PITIPHK ICEERKLGKLSE. +
i _ETTEER XC (90) , XL (40) , KETJHER L JFEERE 0 | 3 M x =/,
{TTEER X (9) , IV (4) , BREZ—NOJEER v FHERE 0 El 3/ 1 4.

(2) HEABEMEZERIERENREIN  RETKT SRR EMRRERT.
B0R re.search 1R El— N5 NR/RIGEE TIERRIER , MARBRHN , &
TE N TTHK.

XERTTESWEE , M EEUENENREAAZTEEELFRNS EF
FRAR. BERR , ABTLTHN , AHEE TEHNS

Example 14.13. Ff romantest5.py JIREK romans.py HIZHR

fromRoman should only accept uppercase input ... ok (1)
toRoman should always return uppercase ... ok

fromRoman should fail with malformed antecedents ... ok (2)
fromRoman should fail with repeated pairs of numerals ... ok (3)
fromRoman should fail with too many repeated numerals ... ok
fromRoman should give known result with known input ... ok
toRoman should give known result with known input ... ok
fromRoman(toRoman(n))==n for all n ... ok

toRoman should fail with non-integer input ... ok
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toRoman should fail with negative input ... ok
toRoman should fail with large input ... ok
toRoman should fail with O input ... ok

Ran 12 tests in 2.864s

OK (4)

(1) BHEFHAGHT  BAEKNF N FIENREX X/ NEBUKR, BTEN
F1XZ romanNumeralPattern =LA KB EK |, re.search a2 ERE
REFEMMRNMA. R RKEMANEENEDTT.

(2) FEZENZ , TMANKDELT. H20 , LEX AT memc
ZRNEE. EWRETIL , XARIUBLIENRIZR , ELt fromRoman 5| &K—
AR BIETESEFRFH InvalidRomanNumeralError S5, BTLAMGR @ T

(3) B|XE , FAENTMANRERE T T. IENRENIEE T1R7ES B il
FABIR PABETULI BR B 1B L.

(4) JERIPKT “OKXNFREEFERK” , B MNEHERED T unittest FEERBA
SHtE.

Note: iR EL ik H4am ?

BRI ES T, FIEgRTE.
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Chapter 15. E¥

15.1. 238 bugs

REFRENHRE LEHN LTI , BF bug KESEI. MR “bug”
- AYE ? Bug BAIREIEZERR S KI5,

Example 15.1. 3F Bug

>>> import roman5b
>>> romanb.fromRoman("") (1)
0

1) FHEHNETPIREEE— T FAELNLE LB MMES DRFERME
BIENERGER TS ? M T HRERA PR IENRERX—R/UBRRFURE.
XBE— Bug , IRE BT FIFSRIEBEREMTRNT DHFR 5|

& InvalidRomanNumeralError S5,
EEYX Bug HEREZ RN ZHA S — MR MK M AFRRBE.

Example 15.2. i bug (romantest61.py)

class FromRomanBadinput(unittest.TestCase):
# previous test cases omitted for clarity (they haven't changed)

def testBlank(self):
"""fromRoman should fail with blank string"""
self.assertRaises(roman.InvalidRomanNumeralError, roman.fromRoman, "") (1)

(1) XEIREE. AFFREEA fomRoman HHHHR TS5 | X—D
InvalidRomanNumeralError 525 . YERFET 3L Bug , BEARKEL5EE T,
MRt BT .

EAVRAIBFE— Bug , #HEARGRE T IMhRX ™ Bug BRI , BT

M ABME SR

Example 15.3. F§ romant est6 1.py KX roman61.py KGR

fromRoman should only accept uppercase input ... ok
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toRoman should always return uppercase ... ok

fromRoman should fail with blank string ... FAIL

fromRoman should fail with malformed antecedents ... ok
fromRoman should fail with repeated pairs of numerals ... ok
fromRoman should fail with too many repeated numerals ... ok
fromRoman should give known result with known input ... ok
toRoman should give known result with known input ... ok
fromRoman(toRoman(n))==n for all n ... ok

toRoman should fail with non-integer input ... ok

toRoman should fail with negative input ... ok

toRoman should fail with large input ... ok

toRoman should fail with O input ... ok

FAIL: fromRoman should fail with blank string

Traceback (most recent call last):
File "C:\docbook\dip\py\roman\stage6 \romantest61.py", line 137, in testBlank
self.assertRaises(roman6l.InvalidRomanNumeralError, roman6l.fromRoman, "")
File "c:\python21 \lib\unittest.py", line 266, in failUnlessRaises
raise self.failureException, excName

AssertionError: InvalidRomanNumeralError

Ran 13 tests in 2.864s

FAILED (failures=1)

FE AR MEBGXA Bug T,

Example 15.4. &2 Bug (roman 62.py )

XN ETTATEBIFERK B py/roman/stage6; BFHIE!.

def fromRoman(s):
"""convert Roman numeral to integer"""
if not s: (1)
raise InvalidRomanNumeralError, 'Input can not be blank'
if not re.search(romanNumeralPattern, s):
raise InvalidRomanNumeralError, 'Invalid Roman numeral: %s' % s

result =0
index = 0
for numeral, integer in romanNumeralMap:
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while s[index:index+len(numeral)] == numeral:
result += integer
index += len(numeral)
return result

1) REEWTRE : —(TEERETFZRBF—IT raise 157,

Example 15.5. F romant est6 2.py KR roman62.p y ISR

fromRoman should only accept uppercase input ... ok
toRoman should always return uppercase ... ok

fromRoman should fail with blank string ... ok (1)
fromRoman should fail with malformed antecedents ... ok
fromRoman should fail with repeated pairs of numerals ... ok
fromRoman should fail with too many repeated numerals ... ok
fromRoman should give known result with known input ... ok
toRoman should give known result with known input ... ok
fromRoman(toRoman(n))==n for all n ... ok

toRoman should fail with non-integer input ... ok

toRoman should fail with negative input ... ok

toRoman should fail with large input ... ok

toRoman should fail with O input ... ok

Ran 13 tests in 2.834s

0K (2)
(1) =FFFHEMXBOBEED T , 8l Bug BIEIET.

(2) FREEMN AWK SAET , UEBRIXA Bug BIEREZWEEHMERS. R
FTEBRET.

XEFRAE , HIRE Bug (BIERISEIE. BN Bug BIRIX—) FEEE
BRG] , K% Bug NIFER BB, LUR9 2 HHFE 44 5T
K TIBIE Bug HEiE) , AA/RBESLEM VAL Bug (BN Kl
FEREEE. WRNMARGIZELEHED , REFEEEEXMESGE TERN

HABIAFSEINT Bug. FToRA@ , Az B, BRI AL AL

BN R EZZERHE , BAXHFESE Bug FEFR—EEBBHEERTIREER KR
B, MENCHAER , FRESTLIR ZMEFNEITAF MRBE , Flos
FRERBRI SR SHFERY. SREOLTMABR I RHIE TN

(regression test),
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15.2. 79 K234,

RENRIBRENHAMTIRNEF |, HRUTRRHRGEEHRER , BFK
BREEAEN. KRBT FEFE=REIAERISESA. BIEXD
B, UANMETHERRALMIINERER. EERALRK , wiEF—
BA—ESBEREZHTIEE. FANIRFER BT TR GRS AR F
KEERA,

BRRFEEY BT EHFHREHNTTE. PSR aER =R UES=
WA X ARANG 2 0, , BEDS T AFBAXLMABRANMGISN |, FELHI
4 AN M FRRFRR 4000, FOFXBER T , REATTLAIEHEBIEEM 1..3000 ¥ B
El 1..4999, (BARFCEXTIMIRE B ERHITIEL.

Example 15.6. &30 X AFILLER ST ESR  (romant est71. py)
XN TTATEBIIFBR T8 py/roman/stage7/ EFKPIREN.
WREEIRE FEADI RGOSR, T TEAREFFHE SIS

(http://diveintopython.org/download/diveintopython-examples-5.4b.zip).

import roman71
import unittest

class KnownValues(unittest.TestCase):
knownValues = ( (4, 'Il'),

(2,1,
"y,
V),
V),
VI,
"VII'),
'VII'),
» IX),
10, 'X"),
50, 'L"),
100, 'C"),
500, 'D"),
1000, 'M"),
31, 'XXXI"),
148, 'CXLVII'),

O N o rw

o~ o~ o~ o~~~ o~~~ o~~~ o~ —~
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941,

'CCXCIV'),
'CCCXII'),
'CDXXI"),
'DXXVIIIY),
'DCXXI"),
'DCCLXXXII'),
'DCCCLXX'),
'CMXLI"),

1043, 'MXLII"),
1110, 'MCX'"),
1226, 'MCCXXVI'),
1301, '‘MCCCI'),
1485, 'MCDLXXXV'),
1509, 'MDIX"),
1607, '"MDCVII"),
1754, 'MDCCLIV"),

, 'MCMXCIII'),

2074, 'MMLXXIV'),
2152, 'MMCLII'),

, 'MMCCXII"),

, 'MMCDXCIX"),

2574, '"MMDLXXIV'),

, 'MMDCXLVI'),

2975, 'MMCMLXXV'),
3051, 'MMMLI"),

3250, 'MMMCCL"),

, 'MMMCDVIII'),

3501, 'MMMDI'),
3610, 'MMMDCX'),

3940, 'MMMCMXL'),

4000, 'MMMM"),
4500, 'MMMMD'),

'MDCCCXXXII"),

'"MMCCCXLIII),

'MMDCCXXIII'),

'MMDCCCXCII'"),

'MMMCLXXXV"),

'MMMCCCXIII),

'MMMDCCXLI"),
'MMMDCCCXLIV'),
, 'MMMDCCCLXXXVIII'),

'MMMCMXCIX'"),

'MMMMDCCCLXXXVIII"),
'MMMMCMXCIX")
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def testToRomanKnownValues(self):

toRoman should give known result with known input
for integer, numeral in self.knownValues:

result = roman71.toRoman(integer)
self.assertEqual(numeral, result)

def testFfromRomanKnownValues(self):

"""fromRoman should give known result with known input"""
for integer, numeral in self.knownValues:

result = roman71.fromRoman(numeral)

self.assertEqual(integer, result)

class ToRomanBadInput(unittest.TestCase):
def testToolLarge(self):
"""toRoman should fail with large input"""
self.assertRaises(roman71.0utOfRangeError, roman71.toRoman, 5000) (2)

def testZero(self):

toRoman should fail with O input
self.assertRaises(roman71.0utOfRangeError, roman71.toRoman, O)

def testNegative(self):
"""toRoman should fail with negative input"""
self.assertRaises(roman71.0utOfRangeError, roman71.toRoman, -1)

def testNonInteger(self):
"""toRoman should fail with non-integer input"""
self.assertRaises(roman71.NotintegerError, roman71.toRoman, 0.5)

class FromRomanBadInput(unittest.TestCase):
def testTooManyRepeatedNumerals(self):
"""fromRoman should fail with too many repeated numerals"""
for s in 'MMMMM', 'DD', 'CCCC"', 'LL', 'XXXX', 'WW','llllI'):  (3)
self.assertRaises(roman71.InvalidRomanNumeralError, roman71.fromRoman, s)

def testRepeatedPairs(self):
"""fromRoman should fail with repeated pairs of numerals"""
for s in ('"CMCM', 'CDCD’, 'XCXC', "XLXL', "IXIX", "IVIV'):

self.assertRaises(roman71.InvalidRomanNumeralError, roman71.fromRoman, s)

def testMalformedAntecedent(self):

"""fromRoman should fail with malformed antecedents
for s in ('lIMXCC', 'VX', 'DCM', 'CMM', "IXIV',
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'MCMC', 'XCX', "IVI', 'LM', 'LD', 'LC"):
self.assertRaises(roman7l.InvalidRomanNumeralError, roman71.fromRoman, s)

def testBlank(self):
"""fromRoman should fail with blank string"""
self.assertRaises(roman71.InvalidRomanNumeralError, roman71.fromRoman, "")

class SanityCheck(unittest.TestCase):
def testSanity(self):
"""fromRoman(toRoman(n))==n for all n
for integer in range(1, 5000): (4)
numeral = roman71.toRoman(integer)

result = roman71.fromRoman(numeral)
self.assertEqual(integer, result)

class CaseCheck(unittest.TestCase):
def testToRomanCase(self):
"""toRoman should always return uppercase"""
for integer in range(1, 5000):
numeral = roman71.toRoman(integer)
self.assertEqual(numeral, numeral.upper())

def testFfromRomanCase(self):
"""fromRoman should only accept uppercase input"""
for integer in range(1, 5000):
numeral = roman71.toRoman(integer)
roman71.fromRoman(numeral.upper())
self.assertRaises(roman71.InvalidRomanNumeralError,
roman71.fromRoman, numeral.lower())

if _name_ =="__main__":
unittest.main()

1) BFEROEHERBFLE (BiNAZSEMNMKE) BREERIIILANKRT
4000 9{E. XEFRA T 4000 (FAEH—) , 4500 (RFEH—) , 4888
(B —A) #0 4909 (HEARH—D).

(2) “BRRMANHNEXNRET. LAHIRZLL 4000 8] toroman HHEAF—MEIR ;
MIAE 40004999 AA THBEA . FERHXMHEARBARIE 5000,

() “WEFFER" WEXMHAET. XMUKFE Mvvmv 18
fromRoman FHAF—MEIR ; TIIE MvMvm BIAA Z— DN BN T S3F
RN, BERXNMIZZRFER BN 'MMMMM',

(4) FTEMAFA/NE MK EFRFE 1 F) 3000 SEENTER. TR BT,
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XA for TEABERTCEMIRFZE 4999,

AR IEAERFBREF—BT , ERFNEFREECEE , BL
MR BB R R ER 2 PHE.

Example 15.7. FJ romant est71. py JUHE roman71.p y KGR

fromRoman should only accept uppercase input ... ERROR (1)
toRoman should always return uppercase ... ERROR

fromRoman should fail with blank string ... ok

fromRoman should fail with malformed antecedents ... ok
fromRoman should fail with repeated pairs of numerals ... ok
fromRoman should fail with too many repeated numerals ... ok
fromRoman should give known result with known input ... ERROR (2)
toRoman should give known result with known input ... ERROR (3)
fromRoman(toRoman(n))==n for all n ... ERROR (4)
toRoman should fail with non-integer input ... ok

toRoman should fail with negative input ... ok

toRoman should fail with large input ... ok

toRoman should fail with O input ... ok

A1) HEMNWKNERBEZERANBIFLERZ 1 F) 4999 , T toRoman RS 1 |
3999 Z %Y , FLNIHIEERE] 4000 AR,

(2) fromRoman EAIEMKKFEIEE] 'MMMM' SAESKIM , B fromRoman XRIAA
X2— MR D BHFRIR.

(3) toroman K ANEMIEAEIBE! 4000 FASRM , BN torRoman 5|HINAIXHE
ETHERETTE.

(4) FEHRMAFEIBE 4000 hEKRY , EA toRoman BESNAXBH T HKIE
JEE.

ERROR: fromRoman should only accept uppercase input

Traceback (most recent call last):
File "C:\docbook\dip\py\roman\stage7 \romantest71.py", line 161, in testFfromRomanCase
numeral = roman71.toRoman(integer)
File "roman71.py", line 28, in toRoman
raise OutOfRangeError, "number out of range (must be 1..3999)"
OutOfRangeError: number out of range (must be 1..3999)

ERROR: toRoman should always return uppercase
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Traceback (most recent call last):
File "C:\docbhook\dip\py\roman\stage7 \romantest71.py", line 155, in testToRomanCase
numeral = roman71.toRoman(integer)
File "roman71.py", line 28, in toRoman
raise OutOfRangeError, "number out of range (must be 1..3999)"
OutOfRangeError: number out of range (must be 1..3999)

ERROR: fromRoman should give known result with known input

Traceback (most recent call last):
File "C:\docbook\dip\py\roman\stage7 \romantest71.py", line 102, in
testfromRomanKnownValues
result = roman71.fromRoman(humeral)
File "roman71.py", line 47, in fromRoman
raise InvalidRomanNumeralError, 'Invalid Roman numeral: %s' % s
InvalidRomanNumeralError: Invalid Roman numeral: MMMM

ERROR: toRoman should give known result with known input

Traceback (most recent call last):
File "C:\docbook\dip\py\roman\stage7 \romantest71.py", line 96, in
testToRomanKnownValues
result = roman71.toRoman(integer)
File "roman71.py", line 28, in toRoman
raise OutOfRangeError, "number out of range (must be 1..3999)"
OutOfRangeError: number out of range (must be 1..3999)

ERROR: fromRoman(toRoman(n))==n for all n

Traceback (most recent call last):
File "C:\docbook\dip\py\roman\stage7 \romantest71.py", line 147, in testSanity
numeral = roman71.toRoman(integer)
File "roman71.py", line 28, in toRoman
raise OutOfRangeError, "number out of range (must be 1..3999)"
OutOfRangeError: number out of range (must be 1..3999)

Ran 13 tests in 2.213s

FAILED (errors=5)

BAFNFBRSB T MEAGINRY , FxERERABUETEFRED
MRFB. (AR 164 B ST ESIR—HSF | SlEAEKEASE
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mEMABOIZIRE. [EERNL , IREF—LTIFEM , —BITAES
FrERARSI , & 1E4RE9.

Example 15.8. J 5K BREBRTE (roman72.py )

XTI ATEBIFER T H py/roman/stage7, SR HIE!.

"""Convert to and from Roman numerals

import re

#Define exceptions

class RomanError(Exception): pass

class OutOfRangeError(RomanError): pass

class NotIntegerError(RomanError): pass

class InvalidRomanNumeralError(RomanError): pass

#Define digit mapping
romanNumeralMap = ((‘M', 1000),
('CM' 900),
, 500),
CD', 400),
C', 100),
XC', 90),
50),
XL', 40),
10),
X', 9),
5),
', 4)

(‘D
(
(‘C
(
('L
(
(‘X
(I
(‘v
(IV
(r

» 1)

def toRoman(n):
"""convert integer to Roman numeral"""
if not (O < n < 5000): (1)
raise OutOfRangeError, "number out of range (must be 1..4999)"
if int(n) <> n:
raise NotintegerError, "non-integers can not be converted"
result = ""
for numeral, integer in romanNumeralMap:
while n >= integer:

result += numeral
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n -= integer
return result

#Define pattern to detect valid Roman numerals
romanNumeralPattern = 'AM?M?M?M?(CM|CD|D?C?C?C?)(XC|XL|L2X?X?X?)(IX|IV|[V?I?1?1?)$' (2)

def fromRoman(s):

convert Roman numeral to integer
if not s:
raise InvalidRomanNumeralError, 'Input can not be blank'
if not re.search(romanNumeralPattern, s):
raise InvalidRomanNumeralError, 'Invalid Roman numeral: %s' % s

result =0
index =0
for numeral, integer in romanNumeralMap:
while s[index:index+len(numeral)] == numeral:
result += integer
index += len(numeral)
return result

(1) toRoman REEERELERE—AMEAN NS, HFEEM 0 <n <4000,
FRAMAERRE 0 <n <5000, MRIEEFHAR raise KIEEIR(EE LR BREE
RFRIETOE (1..4999 MABRE 1..3999). VRN FTEHRZRKMBEHMERS |
EIEEERTHREN. (ENISRAHAFTE 1000 {0 '™, LA 4000
AP, BEESIRE Mvvm' . Z BNREEXF R AEFTERE N T
Tk )

(2) 4R%F fromRoman ANEEMT SR, H—HBREIE
romanNumeralPattern : JIRARIFRHIE , RS ZBAR R BEIENFR XIS
—ERAMEI—ANOTEN M. XAFRE 4 M MEFMAFZ 3N, &
DREVR VAR 4999 TTARRAE 3999 WBEHMF. fromRoman RIS 52
TEEAN , EHIAEERFEESPRNER | RERBEERENT FR/
STRZ BOBE ST B0, LABTIRAELLIE ‘Mvmm 2 E A ARIE T IENFRA T B
RERITHELT.

FOJEES MBI BB/ NEF). B, FMEGEKRNIE , (FECFFIE
Example 15.9. A romant est72.py IR roman72.py KGR
fromRoman should only accept uppercase input ... ok

toRoman should always return uppercase ... ok
fromRoman should fail with blank string ... ok
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fromRoman should fail with malformed antecedents ... ok
fromRoman should fail with repeated pairs of numerals ... ok
fromRoman should fail with too many repeated numerals ... ok
fromRoman should give known result with known input ... ok
toRoman should give known result with known input ... ok
fromRoman(toRoman(n))==n for all n ... ok

toRoman should fail with non-integer input ... ok

toRoman should fail with negative input ... ok

toRoman should fail with large input ... ok

toRoman should fail with O input ... ok

Ran 13 tests in 3.685s

0K (1)

Q) FTERINEAEIEEL T , FlLEERE.
PEHNETMMAERREAMRBTIEFRN—EZE : 85k !

15.3. E¥

2HENBETMRTREOZKFLERZIRE 2EBINE R FIERLE D B 8IRBR ;
WAREITIRHIRN 72 AW RIBBNEE% UE8 BCNEE. RANFAZETT
Mitee TIREBETIEHEM,

EMRAENETABRNER LE2 THESEHFNIRE. &%  BHFEKRE

B, MOEERKRE FERAEONNG & ERRE L NHATE , &
X2 BIFENRID, REXR , MIRKWTERRMA A , ERNIES , E
MSHEAREFNKPREZHHEEEN.

X8, B BikE TR, FRAHIR |, fromRoman BRENTT AR |, REBIE
FHRNAEN. BTRIEZEHFERMENIENREN. SR AAIENRIK
REBRENEBHN BB , MATTREtIRATED) , (BOTLLEI TR
SRR IE NFIXF R HHRIE.

Example 15.10. 4RiRIFNFRER

>>> import re
>>> pattern = '"M?M?M?$'
>>> re.search(pattern, 'M') (1)
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<SRE_Match object at 01090490>

>>> compiledPattern = re.compile(pattern) (2)

>>> compiledPattern

<SRE_Pattern object at OOFOGE28>

>>> dir(compiledPattern) (3)

['findall', 'match’, 'scanner’, 'search’, 'spiit', 'sub’, 'subn’]
>>> compiledPattern.search('M") (4)

<SRE_Match object at 01104928>

(1) XRAFREENIM re.search FiE. FE—NENRIERIEAFRE (pattem) I
FIX/NFRFEBSEICELD (). F0REEBILED , EFURE —4 match Xi%
T AR Sk & TCER A FR 43 A0 204 ITEREN)

(2) XBRE—MFHIBIE : re.compile IB—NENRERIEAFZHFESEIES I
BEI— pattern X5, IFTEXRIREMBFFE. gmiFiENFREFIL
FEFME (V) HTIREAE—EE |, it LR IENRAA S,

(3) re.compile IREIKTZRIEH pattern XZEHFJL-MEBRENINEE : BFE T
AN re FEEREHARMIOTABE (ELAD : search #0 sub).

(4) A '™ YESESKREBE%IEN pattern S5 search 45 AIFNFRIKF,
FFRFE ‘M B re.search TTLAISEMEEIMNLGER , RERTRE. (EXL,
re.search EHUN I IENRER G F , RIEANFRBARETHN pattern Xt
B search FIL. )

Note: FRiFIENREXN

EFEZXFEAR—NENREIRWEFALT , MoK ©H TR FURE—

pattern X% , ASFEHEF X pattern X Z KX,

Example 15.11. roman8 1.py P54 BHIENIRER,
XN TTATEBIFB R T8 py/roman/stages; B3R FIRE!.

WRERRB TEATMHREGIRER, T TR FAE SRR
(http://diveintopython.org/download /diveintopython-examples-5.4b.zip).

# toRoman and rest of module omitted for clarity

romanNumeralPattern = \
re.compile(' AM?M?M?M?(CM|CD|D?C?C?C?)(XC|XL|L2X?X?X?)(IX|IV|V?1?1?1?)$') (1)

def fromRoman(s):
"""convert Roman numeral to integer"""
if not s:
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raise InvalidRomanNumeralError, 'Input can not be blank'
if not romanNumeralPattern.search(s): (2)
raise InvalidRomanNumeralError, 'Invalid Roman numeral: %s' % s

result =0
index =0
for numeral, integer in romanNumeralMap:
while s[index:index+len(numeral)] == numeral:
result += integer
index += len(numeral)
return result

(1) FEFREML , BLFABRAHZE. romanNumeralPattem NEZ— MR
$T , TI=— 1N re.compile JEIEIE(] pattern X"J'Z{

(2) XEREVROTLAE RS A romanNumeralPattern BJ77E. X ELER IR VE B
re.search EIRIRLE, WREERFA (import) Z B , IENRIERBE—KR
EHIFZAET romanNumeralPattern. Z JaB KB FB fromRoman B , 4RTJLASL %)
LA NRAKICEMARNFERE  MATEEER S FHXL9RIEN TIE.

ABAGIFIENFRANTTAREZ /D OR ? IRECKEE

Example 15.12. FJ romantest81.py JU{H roman 81.py HIZ5HR

Ran 13 tests in 3.385s (2)

oK 3)

1) H—RHBE—T : X8 , KIEETRTTKE 25 F/ v £, B
HHNAEEE/NIKTEE doc sting , TTR2B—MNEEXR RGN @
BORR, (RMBMEEARA F /R , KEERNA e TR, RMBIBTTASR
BRBAFERN SERIBERE B LAEE BT, )

(2) 1E1T 13 NGRFER 3.385 ¥ , SZHELEIRBE TG F1ERFRA T BT
3.685%, XA 8% KEKIRE | 104 Tl M K& 618 58pr_EF7E
BEMTAIE L. FREMME T ENREIXNIBOMFER , AF BT
REAMIRTT , IERRIXKGRIFTTLALLIGED search IR 54%,. )/ )VIMBEL
BERERS.

() T, FBBUEBHA , FUOEHRIENRERFRBERA , RRIKTESS
X—&.

HEE AR A TIE. IENRENEENRAUENS , BFF
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A UE—HFERMERB N R IEXEASS NTIFH, 7E comp.lang.python
(http://groups.google.com/groups?group=comp.lang.python) _t Xz fEHuH,T
—ifg , BABNEKER (im0 BEXRERIIEEZFZFR.

Example 15.13. roman82.p y
XANAFT] ATEBIF B T py/roman/stages/ EKHHE!.

WRER KRB TEATHREGIRERF, T FTEZAE S EAMEEBIRE
(http://diveintopython.org/download/diveintopython-examples-5.4b.zip).

# rest of program omitted for clarity

#old version
#romanNumeralPattern = \
# re.compile(' "M?M?M?M?(CM|CD|D?C?C?C?)(XC|XL|L?X?X?2X?)(IX|IV|V?I?1?1?)$")

#new version
romanNumeralPattern = \
re.compile(' AM{0,4}(CM|CD|D?C{0,3})(XC|XL|L?X{0,3})(IX|IV|V?KO,3})$") (1)

(1) LR mevmemem? FEA M0,4), ENIKE XAEE : “ILEE 0 &) 4 N M
R, 2D |, crcec? BUAR T (0,3 (“ILAL O El 3 AN ¢ R B TORE x
iRy =

R IENEFRIEEE—L (BATIEHARE). %OE8E , EETEERE
B2

Example 15.14. PA romantest82.py JU{E roman 82.py HI4GESR

Ran 13 tests in 3.315s (1)

oK 2

1) BHEMT , XM IENREFERETMRRRE 2% XAKSATRE , BigE
search BRI R EBAKXESTIMIEN—INVINRSY | IRESESE4E THM .
(FKA MM R IFIX AN A T FNEIER ERZFRIXE search BREIRIE 11%
L) BTG EFE A FTEAE B O] LUEIE NIFR AN M EEEIR B
60% , EITTIMIE K BAMRERTFHET 10%.
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2) UM AFTEEN SRR NAEETT. XEEKELRIINE
B : BEBRMEE. ERSEESTOEHNHEMEEL SRR REIEEE
BE—EE. XHARATRILA TRBEREMARABLIFT ; K5
IRVISCHIEPR (“LE fromRoman BEIR") , TN EARTJLASSELXNER , AEEA
BRI IETEESS INFHK Bug TBEMRAE.

EEII—NEEHNAE , FRIEXERE— , ZERESETEK , ibx
MEREE. BEFZXREEIW , ENRXRNBIEEEERR , Ko AEHE
AN AREBELGKEEE. 0 | KAELT , HEFETCIELS ,
BARFEBRNEC L0 TIEW , SRINFTDIEE. BIEH Bug , B LT TR
WASREME. 1IERRTE Section 7.5, “MAEIIFNIFRIX FEIMK , Python 34t
THATIERRIZEN T,

Example 15.15. roman83.py
BZOVFTTATEBIF BRI T8 py/roman/stages/ B HFFHE.

WRERRE TEATMHREGIRER, TR TR FAEAMEESIEF
(http://diveintopython.org/download /diveintopython-examples-5.4b.zip).

# rest of program omitted for clarity

#old version
#romanNumeralPattern = \
# re.compile(' "M{0,4}(CM|CD|D?C{0,3})(XC|XL|L?X{0,3})(IX|IV|V?{0,3})$")

#new version
romanNumeralPattern = re.compile(""

A # beginning of string

M{0,4} # thousands - 0 to 4 M's

(CM|CD|D?C{0,3}) # hundreds - 900 (CM), 400 (CD), 0-300 (Oto 3 C's),
# or 500-800 (D, followed by O to 3 C's)

(XC|XL|L?X{0,3}) # tens - 90 (XC), 40 (XL), 0-30 (O to 3 X's),
# or 50-80 (L, followed by O to 3 X's)
(IX|IV[V?K{0,3}) # ones - 9 (IX), 4 (IV), 0-3 (0 to 3 I's),
# or 58 (V, followed by O to 3 1's)
$ # end of string
""" re.VERBOSE) (1)

(1) re.compile REWE _NSEETEYN , XNSEET—PEH—AFRE
(flag) 3= HIFgR 1% IE NIFRIRTNHKIED, X B ARFEE T re.VERBOSE 1T ,
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£1F Python IENIRZXEBERNEER. ERAEMNEABENTE A SBIA
IENFRIXXH—EBS , FERIFIENFRIZINES re.compile RESZBEEA].
XN “verbose” ASERAFATE—F , REFATIEHE.

Example 15.16. f romantest83.py MK roman 83.py KEF

Ran 13 tests in 3.315s (1)

0K 2)

(1) #F “verbose” RAFIEMAKNEITRE—H. FXLL , HiEH pattern XF5
M—8E , BA re.compile RS HIBRHEABRRINKNE.

(2) # “verbose” RASTILAE S PIEERAE S HIMNK. +AMRBHZE , B
EANBEEILZERNIER REE TIERINEET B KI &,

15.4. J3iC

BRANIZEEFIN—TNNEBEERA—E. AESHXMEFFHESA
SR RIERIENREN , EERUFHN , BARBEEHFERRMNZ
THF. BF , BIi1RH 5000 1, At AR—KEHHEZE— D EERFKIZ
B ? ABRAENREIXLI TN ERNFLL. REL TEREZDHFE
WRNER , ZEHFEERNEmEERTUAET.

FEANFLAET , FOERE—EE TN LT, RERTSHFHRED,
BT R—RE , AR AR 2R #T A SR A FE—RE T LUE
wLIE.

Example 15.17. roman9.py
XA AFTTATEBIFB R T py/roman/staged, BRPIRE.
WREERE PEAH A HRREGIARER, T TEAEFHEAFBIRER

(http://diveintopython.org/download/diveintopython-examples-5.4b.zip).

#Define exceptions

class RomanError(Exception): pass

class OutOfRangeError(RomanError): pass
class NotIntegerError(RomanError): pass
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class InvalidRomanNumeralError(RomanError): pass

#Roman numerals must be less than 5000
MAX_ROMAN_NUMERAL = 4999

#Define digit mapping
romanNumeralMap = (('M', 1000),

('CM' 900),

('D', 500),

("CD', 400),

('C', 100),
(XC’ 0),
('L', 50),
('XL' 40)
('X
(
(
(
(

#Create tables for fast conversion of roman numerals.

#See fillLookupTables() below.

toRomanTable = [ None ] # Skip an index since Roman numerals have no zero
fromRomanTable = {}

def toRoman(n):
"""convert integer to Roman numeral"""
if not (O < n <= MAX_ROMAN_NUMERAL):
raise OutOfRangeError, "number out of range (must be 1..%s)" % MAX_ROMAN_NUMERAL
if int(n) <> n:
raise NotintegerError, "non-integers can not be converted"
return toRomanTable[n]

def fromRoman(s):
"""convert Roman numeral to integer"""
if not s:
raise InvalidRomanNumeralError, "Input can not be blank"
if not fromRomanTable.has_key(s):
raise InvalidRomanNumeralError, "Invalid Roman numeral: %s" % s
return fromRomanTable[s]

def toRomanDynamic(n):

convert integer to Roman numeral using dynamic programming

result =
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for numeral, integer in romanNumeralMap:
if n >= integer:
result = numeral

n -= integer
break
ifn>0:

result += toRomanTable[n]
return result

def fillLookupTables():
"""compute all the possible roman numerals"""
#Save the values in two global tables to convert to and from integers.
for integer in range(1, MAX_ROMAN_NUMERAL + 1):
romanNumber = toRomanDynamic(integer)
toRomanTable.append(romanNumber)
fromRomanTable[romanNumber] = integer

fillLookupTables()

XEHZIRE ?

Example 15.18. FJ romantest9.py JE romano .py HIZ5HR

Ran 13 tests in 0.791s

OK

IEEE ? ARRB IRA M RIRERE R 13 NUEFER 3.315 7, 2448, X
HEBRATER2 AT , EAXMFRAFTEE RN ERSIA GEEEXTER
). ERSARE—K , FEEITIBEFITAZE,

SANEMNHE N BRI A ?
. WEREE.
. BHRERENRARE.

- HHEBETMRL TIRAMREERRIE L BMEEFNAREAZIRE
1.
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15.5. /N

BITMEE— DN BRANRES , FEAFE80ERRTT LU/ D 4E AAs O] A A0

KPTBEWREE. EAFEZENEERIRERTMEAH AR RAYE” , AR
T RE. 5 FHOINAROIREE  ARFEEFNEREES FHI2UME
SHERFEH) Bug KIFNYZE). BTMEAAZE ERERMENERR | Lt
ABPIBEMEAR, KA AR O] BN, EEYISLifiTEVIRBAE , —

BAR , reREANTALEREAE.

X—ERE T RENT , HRSEARR Python FIFAN. RBZBTHHETT
MEAESR | MERFIZMHAERNEARES

MEARSIR T RENE—. TTUBEETT. AT

FEW AT S Z 57 48 B I A1,

9 5 A B2 KA A BIH O T IFH SR,

97 5 MR TR BT A B4 B IER BRI,

A ffidk Bug SR BRET TG B FFHRINE B,

ABGEYERE. THgEME. TR, T4 AR s D KR
HEEH.

R, R BEBE UM HELT Python BIRFHTAE -

YR unittest.TestCase AR FEEH AT N BB N A BIg B HiE.
£ assertEqual 1 B FIZ5 R K& [E].

fEFH assertRaises I B R EEES | KT HFE.

TE if _name__ FAIPYE R unittest.main() S— XK HEE4T A L A 491,
PAEAR (verbose) B E T (regular) HRFGE1TEITIMNK

H—F T

XProgramming.com (http://www.xprogramming.com/) HZfES 1 &
TCMGEAESR (http://www.xprogramming.com/software.htm) B ZkiERE.
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Chapter 16. E¥g &
16.1. B

£ Chapter 13, )l F , RFE T BITMAKE %, 7E Chapter 14, JIfiH
LSEHFE PARENT Python EAK BITIMIKIERYE | #£ Chapter 15, E# #4)
YREBEIE TR T S KAEEMZSE S . AERIEIXLEFE R0 E
L, SPFT Rk TihEAs SR E S Python FFETA.

TEE—MEABRERM (regression test) HESRIZITHISER Python 2FF.

TRAREIEZR S K85 8 TTIEARRA QI —E RN — MR E A H— K

117, bR EXEABRIMZERBDR—ES ; AL MEGREFHRE TH

JThE, (N2 R Chapter 13, 22 T50liz, PH] roman.py 1RER) , FEIESNHEA
B E— N TEERWHAIAENEIFITLER TE. WREFMMEEFR

W, M I AR AR IE. FOTANEBEN & T A TR BIREFmILARE

TEM TR RS HII B SIS o B A AR BEIE T U,

Example 16.1. regressio n.py

WREE B FTEABHHRFGRERF, TTA FTERARFEMEGIRER

(http://diveintopython.org/download/diveintopython-examples-5.4b.zip).

"""Regression testing framework

This module will search for scripts in the same directory named
XYZtest.py. Each such script should be a test suite that tests a
module through PyUnit. (As of Python 2.1, PyUnit is included in
the standard library as "unittest".) This script will aggregate all
found test suites into one big test suite and run them all at once.

import sys, 0s, re, unittest
def regressionTest():
path = os.path.abspath(os.path.dirname(sys.argv[0]))

files = os.listdir(path)
test = re.compile("test\.py$", re.IGNORECASE)

- 316 -


http://diveintopython.org/download/diveintopython-examples-5.4b.zip
http://diveintopython.org/download/diveintopython-examples-5.4b.zip
http://diveintopython.org/download/diveintopython-examples-5.4b.zip

Dive Into Python

http://diveintopython.org/

files = filter(test.search, files)
filenameToModuleName = lambda f: os.path.splitext(f)[0]
moduleNames = map(filenameToModuleName, files)
modules = map(__import__, moduleNames)
load = unittest.defaultTestLoader.loadTestsFromModule
return unittest.TestSuite(map(load, modules))

if _name__=="__main__":
unittest.main(defaultTest="regressionTest")

EXRABRAERBEAAEGRBARKBER FIETZ , moduetest.oy PHIFT

B BTN SR EH —EEIETT.

Example 16.2. regressio n.py HIFEGIEIH

[you@localhost py]$ python regression.py -v

help should fail with no object ... ok (1)
help should return known result for apihelper ... ok

help should honor collapse argument ... ok

help should honor spacing argument ... ok
buildConnectionString should fail with list input ... ok (2)
buildConnectionString should fail with string input ... ok
buildConnectionString should fail with tuple input ... ok
buildConnectionString handles empty dictionary ... ok
buildConnectionString returns known result with known input ... ok
fromRoman should only accept uppercase input ... ok (3)
toRoman should always return uppercase ... ok

fromRoman should fail with blank string ... ok

fromRoman should fail with malformed antecedents ... ok
fromRoman should fail with repeated pairs of numerals ... ok
fromRoman should fail with too many repeated numerals ... ok
fromRoman should give known result with known input ... ok
toRoman should give known result with known input ... ok
fromRoman(toRoman(n))==n for all n ... ok

toRoman should fail with non-integer input ... ok

toRoman should fail with negative input ... ok

toRoman should fail with large input ... ok

toRoman should fail with O input ... ok

kgp a ref test ... ok

kgp b ref test ... ok

kgp c ref test ... ok

kgp d ref test ... ok
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kgp e ref test ... ok
kgp f ref test ... ok
kgp g ref test ... ok

Ran 29 tests in 2.799s

(1) BIANMESRETF apihelpertest.py , FBLANGE, Chapter 4, 5259/ 71 T EOFE
FUCH,.

(2) FETFREENMERE T odbehelpertest.py , FALAMIKE Chapter 2, ZB—7
Python F£/7 RIS,

(3) EHAEMIEFET romantest.py , ¥R7E Chapter 13, E i IR 1.

16.2. $#EE 12

MEp-4TIEAT Python REBES , MEEMEITRIDERE F K FEVERIRE
BUEN.

XR—MIBLARZER , B—EEMBRSBRI/IKA., BERE
sys.argv, 1EQO4RFE Chapter 9, XML £MZ hEEIK , ©EETIREZHIITSHL
CHERACR TIETHANEZF , FIREACRERNHGS—E R, XL
EREUSEATHES R E.

Example 16.3. fullpat h.py

WREERE TEADM T RFGIERF, T TERAEFFEMESITEF
(http://diveintopython.org/download /diveintopython-examples-5.4b.zip).

import sys, 0s

print 'sys.argv[O] =', sys.argv[0] (1)
pathname = os.path.dirname(sys.argv[0]) (2)
print 'path =', pathname

print 'full path =', os.path.abspath(pathname) (3)

(1) FTORAMNEIT—ERZAS | sys.arevio] BB AN LZTF , F0EARERHN
d—E—F, FKEREED , EA— B EAKIEEER.
(2) os.path.dimame EEVEA FIFRERN M Z R EIFKIEERSY. ARATH

-318-


http://diveintopython.org/download/diveintopython-examples-5.4b.zip
http://diveintopython.org/download/diveintopython-examples-5.4b.zip
http://diveintopython.org/download/diveintopython-examples-5.4b.zip

Dive Into Python http://diveintopython.org/

XA S IEAREIR{E R, | os.path.dimame IR BT FFE.
(3) os.path.abspath X B x5, TEXWEEZZITUEHINEEZERTLST
B, B REEREIEBEARNKIEZ.

H—EHFBERR os.path.abspath = HNEN. BIEERIE , TJRABERHEEH
RIZZ.

Example 16.4. os.p ath. abspath K — R

>>> import 0s

>>> 0s.getewd() (1)
/home/you

>>> o0s.path.abspath('") (2)
/home/you

>>> 0s.path.abspath('.ssh') (3)

/home/you/.ssh

>>> o0s.path.abspath('/home/you/.ssh') (4)
/home/you/.ssh

>>> 0s.path.abspath('.ssh/../foo/') (5)
/home/you/foo

(1) os.getowd() IR B BT TYERKIZ.

(2) A==ZFFEMA os.path.abspath ¥R EIZAHT TAEREIE , 5 os.getewd)BISK
SRAEE.

(3) DARTEEEMERIZZVEF] os.path.abspath T AMBE—NETHHI LIEREZE
TEERNEIEAE.

(4) l&l%%ﬂ‘]%@zﬂﬁﬁ os.path.abspath )ﬂ'Jﬁﬁfmﬂ%EET%ﬁ@

(5) os.path.abspath IEFETH B EINEERE. IEFEXMIFERBRAIRS foo' B
RKEFEIFEZRL. os.path.abspath N EVRIIBE , TN EFFFRIRIE.

Note: os.path.abspath HAKUFi&EZ

11545 os.path.abspath BEEIZZ R4 0] ARTFAE.

Note: #={LIEEE

os.path.abspath NMNHFRTEEIEE , KEEBAIKIEE. XEKREWRIRIE

THEF susr/ B , os.path.abspath(bin/../local/bin') &R [E] /usr/local/bin, EFE

BREZEAMARIEHRENER. WRKRREFEFEIREIXFERNER

WEREZMAEETTEIKIEE , TTLMER os.path.normpath,

Example 16.5. fullpat h.oy BIBEGIEL
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[you@localhost py]$ python /home/you/diveintopython/common/py/fullpath.py (1)
sys.argv[0] = /home/you/diveintopython/common /py/fullpath.py

path = /home/you/diveintopython/common/py

full path = /home/you/diveintopython/common/py

[you@Ilocalhost diveintopython]$ python common/py/fullpath.py (2)
sys.argv[0] = common/py/fullpath.py

path = common/py

full path = /home/you/diveintopython/common/py

[you@localhost diveintopython]$ cd common/py

[you@localhost py]$ python fullpath.py (3)
sys.argv[0] = fullpath.py

path =

full path = /home/you/diveintopython/common/py

(1) EEMFET , sysargvio] B BRBMTTERLIE. VROJLAES
os.path.dirname BREH 3142 WNH PRI Sk HaR B TR K KT |
os.path.abspath L&) SR HIFEARIZIE L © K (EIRE].

(2) AR AZANTEREZHIZITH |, sys.arv(0] RESE B HITHLIAN
—4)). os.path.dimame MRLEA/R— (X THRT LIERIZH) REEHFKIZ
% , os.path.abspath Y S UANTEEIE 2 A EIE— N TR MKFEZZ.

(3) WMREFBLHTEIEAIKIE , MENABIEFIEITHAS |, os.path.dimame &5
HIRE—NEF/FE. BTENHEEIERIEITHZ |, os.path.abspath RF4TXT
BENTFRBALIRAFERRMNSIIER.

Note: os.path.abspath BEFEEH

Bh1Z os F0 os.path FEEREGELMIEE S |, os.path.abspath ZEFEM. HIRIREZTE

Windows (fE i RBHTIEABEIZRFS) ZX Mac 0S (FAES) LT , BiE#

TE, AR RBERBEARARMNER. os WTERIBHEXEN.

T —(EEINERHARNHE |, MH BB YIRS TEETT
M, TASZEM regression.py FITEEEFOETT. MW AT EHAISHI AT, -

Example 16.6. 72487 BESOs{T 2

import sys, 0s, re, unittest

def regressionTest():
path = os.getcwd() (1)
sys.path.append(path) (2)
files = os.listdir(path) (3)

(1) ARH patn REMNSTRIBAENREIE , MK TREAZIER. T
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TAREEIT A 2 BIATERETRE 1R , MASERETHAENRE.
(EBXREEXAE  BEEMREREE TE. )

(2) HXMNERIRMNE Python EEERERZET , FHEEISEA LT ER
B , Python BAEEREITATT. AR path FLEEEZTRENFEESR |, K
BANEEXREMT , @4 Python BETHXMER.

(3) EFHNEMEBARE.

XPMEARARFRTESNERER regression.py 18, REEHXMEDKTE
—NEEERT , AETIEISKRERESRATENER. TIETEKE
TR BIREIFIZIT , MAMB R T regression.py FT7EEF BB TN,

16.3. EiR% K3

FEERR T ASIRBITRTIRI IR, XENMANREEMERRNSH—
RSN BMISTIT I,

Python B— MR fiter (REL , EEIPF NS | — PR —NFF% | &E
— TR, B VEAE—NSEAIEBL fitter IR B HEES— NS, fiter
BREINFIRESEESHENTIREBUT RS fiter BT LASEEUREIE (true)
KITE.

#EAE T8 ? HIRBUTERABAXE.

Example 16.7. filter I8

>>> def odd(n): (1)
return n % 2

>>>1i=[1,2,3,5,9, 10, 256, -3]
>>> filter(odd, li) (2)
1, 3,5,9,-3]
>>> [e for e in li if odd(e)] (3)
>>> filteredList =[]
>>> for nin li: (4)

if odd(n):

filteredList.append(n)

>>> filteredList
[17 37 57 97 _3]
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(1) odd EAPEMNBUE (mod) EBE ‘%" ST ATEH n&E 1 ; AEEEHEE
0,

(2) fitter R NSE 1 — N RE (0dd) FI—PFUFK (). ERKIIRBEA AT
JTCRVIA odd K%M, 20K odd :IREIKZER (1CfE , Python WAMEIERE
HE) , METREREERSIRDT , EARNE TSR, ERE—1
REZFEIIRPFHNI IR , LIURFRFRSIFREE.

(3) RIILLET BN T RFER BN IE , IER0FE Section 4.5, “THIESIIFK”
hEZIK.

(4) FROJLLELT for BN A RNERRAER N TIE. MATHRNEIES R , X
HFEEE , BER fiter MBI HETBEMW. NMEHEREE
MESTIZE. for IBAMFLLAEBENLE : ROJUABZIAERAT |, B
RF RN XA EERGLEE—EREN SR ‘I, K{UEE
yub::tdl=

Example 16.8. regression.py B filter

files = os.listdir(path) (1)
test = re.compile("test\.py$", re.IGNORECASE) (2)
files = filter(test.search, files) (3)

(1) IFZ04RTE Section 16.2, “BEIEEIE" TFEZEIK , path TJREEIEIEFEIZITHIZA
REEHETNEREZ , HELP A TELIBERNE 3 — T WFR
B, Ha—ELLT | files BESRBIEETHAMEERNHEZ.

2) XE—IIHFNIENREXN. IERREE Section 15.3, “EH"PFEIK ,
NRRBEXREZFEAR—NENRER , RV ZR IR CERGEIRAVERE.
HREFHNIZEIFER —MFSHRERFBEASE search FiE. IR
XN ERNFRIXKICECERFE | search TR EI— NS ITENRIXX ILES
B Match X5 ; BNHR[E None , XA Python == (null) {H.

(3) XFTF fies FIRPFHEBNTER , FESBRAENRERFETR test B
search J7ik. WIRIENFRIKICEL , Fix¥ SR E—ME Python NEAER
(true) B9 Match XF5 ; F0RIENFRIERITAL , search FiERHIREIHINEA
1& (false) B9 None , TTRMFHHHERR.

PAsiER . Python 2.0 RHAMRARE S FIRMAT , FILAREE AT IRMBATH
DadlE | fiter ERAEZ IS IE— 5L, BIEEES IANTIRBITK 20 5%, B
L NDARMTETZIRN fiter FIXEFHTHAEIN CH G EET map ). FIRTT
EHFTH, ERWRITERZXAEEE , map F fiter FFERIKE) Python ki
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A h R L TR TTE e,
Example 16.9. LA¥3R BT
files = os.listdir(path)

test = re.compile("test\.py$", re.IGNORECASE)
files = [f for f in files if test.search(f)] (1)

(1) XTTEFTERA fiter RECTEMREINIIE. Wi riER EWTERAT
REC.

16.4. EiR%| RIS

RIS R BT TR O IETERA. H—OrETTASEREIRKN T
1€ : ERNE map E2. EETIEVIEA fiter sHENZEA.

Example 16.10. map I8

>>> def double(n):
return n*2

>>>li=[1, 2, 3,5, 9, 10, 256, -3]

>>> map(double, li) (1)
[2, 4,6, 10, 18, 20, 512, -6]
>>> [double(n) for n in li] (2)

[2, 4,6, 10, 18, 20, 512, -6]

>>> newlist =[]

>>> for n in li: (3)
newlist.append(double(n))

>>> newlist
[2, 4,6, 10, 18, 20, 512, -6]

(1) map ER—NEHA—NFIRIEANSE , Y HTIRPHRENTTRKKXE
FERHHEE— M FMFIR. EXMIFP , BEUEEE TR
2.

(2) ERAFIRBITHRITERTLABERRINEE. FIRMBEITZTE Python 2.0 iR
B 455 | A8 5 T map M EISZE.

(3) HRAORBFFLA Visual Basic F=FFRBESE |, 3@1d for BT iETERME R
EFhsELTT A,
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Example 16.11. map SIES¥IEITINT] F

>>> i =[5, 'a', (2, 'b')]

>>> map(double, i) 1)

[10, 'aa’, (2, 'b', 2, 'b")]

1) EA—AEIE , AR RER U R MG B IER P HIERE
map X TR SEIERAESRNMIBEFL A, TEXE |, double REVNE
KATESHEELU 2, Python NISIRIES M BHIERT e EHIBRIERNTIE.
SMEHMS , XEKRER 2 ; MFEFEMS , ERETCEINE ST ;
XTIl , EREME— ARG TTAS TR RS TTAA S E—ET
BT

BT, BT, EHIkRE LA,

Example 16.12. regression.py K map

filenameToModuleName = lambda f: os.path.splitext(f)[0] (1)
moduleNames = map(filenameToModuleName, files) (2)

(1) 1FROARTE Section 4.7, “/@ M lambda g2 A, , lambda X —NHNELER
#. IFAARTE Example 6.17, “REIEKIEZ" FETIL | os.path.splitext S
— N XEEZFR[EI—NTTE (name, extension), B, filenameToModuleName &
—NERHZ  FBHEY REZ , A5 R ESHZIRM K.

(2) VA map YL files FIH B FIE X442 £1548 filenameToModuleName ERI%K , FF
BB B R AERTAMRNZIR. BaER , RAREXHZHY
B2, H¥HIRGH 4B FT moduleNames Z .

WFEFEFIREIHEEIN , ARITLLE X EED O BB REE A
T EgkBEREENNEEHH RN — NI EGNRLXER.

16.5. FHEP (VB8 R

TMAERNAR , TTREIEINERIRHIRAR |, AHAXEELUER for B FIEE AR
HF, X2 NMEEFNEE. EFXE— MEFWEB, £ map F fiter
B R E SR EHITEE.

BUME  RNEBERIELE | IRETRESS— R R E B A A
&, ARGHERPHEIIR. XMEREHN—F | FIFF THLENE
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SCEE - U ETIR.

SR, RAEARFAROBERXE , MARARCIRES. 178 X520
RMARFERL B (finen . A/RAIK0E BPELIENXRE ? IRFE— DI
KR , FHARE X —MUNAHIEEAELE fiter AN, XEARN B T—NER
RATKME , ETTeTHERIE, , RRIR—HH.

WEFRE TENREGNXGZ (BRRTIUAES , BN EEMREE
BIIEET) , ERIFEFTEURREZKERZ. FEEHHENKE , RE
BARER. AR, IREX T —MERBRE I LHERAERE |, FERX

PNRBEBHBENIIR. N—PXHZ , KOTSRS —MERE , A—1 X4

BIIR , IROTAERIG— MERZIIR.

BIRARRZA filter , YRTTLMER for 1BIREE— if 1IBAN T HE. map KIEM
WETAB— for B3R FI— R EOEFAXERA. (B2 for BRFERKGEENEK
EWNTE Z0, BRfEERRE , BRENEESEE Bug. B0 , IRE
EFEREAMEXEE— NS - XANRINREGLE 2 "X RV AR EN
g, RAEBMESEENAKINBEERB. EE2—BERBERET , FE
FEZRBIMEX —MNFRETIR , B— for IBRUAR— it 1BAHF L
#BF append R EKHNTE—MNRNEIFZIRT , AF—K LIFEEX
SN EEEREDTIRENETE , N ETEERERTIREERIE. stAa
RE#EE K& , AJFE Python AARSEREE TSR TIEWR, 2

SR, KT —RuE | ZRBRSIRPHTRMAFE IR,
BRI IXHFNT. RERERFPRERIESHZRES L.
Python Z—MXHTAEHNET 1S ? ASKE ERA fEEX—R ? IREEHE
IR R RN R M ? BFREMNXRARARNRERAN W IEP
T TRSHEE , LT RBHEER , DHRETARN. XHEHARTEELD
RNRFEEEY , RN RBRARNTEH.

IAEFE—IRFES] Python BFEHEARSRABITH , T EIKITIE fiter F1 map AY BR8]
Fi, RBFFEERFRENEE , BFERLUT for 183710 1 1BaUAR—F 5
#AREEA MR FET . TR IR Python FEFFFEFRIREZ Visual Basic
BF  AIE— N RBETHE—MRESE. I BERFEN/NMERFIRE
BkB9 Bug. X—VIHESLEIZRBENX.

WEX—PEERE. BATNTHFNREAEE , WFEEE. HEBTEHRGK
B, ENAIHERE. WRE T, SdiR. WRAZHNEN , SRS,
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REAZEL  HFFRINFE.

16.6. T ABR
BT KEEABT. LRIEANESNERIE

BT, LRNB—FBEFTHERFAN. import modue BIEEFERIKIE , RIE
B/ENLZFSEERHAZNEN]. FEZTLAIEM : LLESHBIRESA
ZMER , AERBIJUTEZ XS,

Example 16.13. ENSAZ/MER
import sys, 0s, re, unittest (1)

1) XEEFFAOMRR @ sys CHRGLRBAFEIGIITSE). os (WEK
FIRZ KMIRER SRR, re (FIERFRIZER) , PAK unittest (72T,

WAL AN ESEANBEFENE.
Example 16.14. BEFAER

>>>sys = __import__('sys') (1)
>>>0s = __import__('0s')

>>>re = __import__('re')

>>> unittest = __import__('unittest')
>>> Sys (2)

>>> <module 'sys' (built-in)>
>>> 0S

>>> <module 'os' from '/usr/local/lib/python2.2/0s.pyc'>

(1) PIEE _import__ pRENS import IBAIMEEEETRFER , BEER—NEEREE ,
HES—NEHESH

(2) R sys PER sys FRER , F import sys WERTLAE, TR os WAERE—
M os &R, &5,

A _import_ SA—MER , ERZEI—NFRFBESHERMBEIR. KRtk
i, IRAUSARRNE—MERISENFFS , EETUR—EER , X
F—PEBARNGR. FEREEERNZENNNRSRRZITE, /70T
UFA—RINRRHAL T EIRE— IR,
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Example 16.15. FIASAERF IR

>>> moduleNames = ['sys’, 'os', 're', 'unittest'] (1)

>>> moduleNames

['sys', 'os', 're', 'unittest']

>>> modules = map(__import__, moduleNames) (2)
>>> modules (3)

[<module 'sys' (built-in)>,

<module 'os' from 'c:\Python22\lib\os.pyc'>,

<module 're' from 'c:\Python22\lib\re.pyc'>,

<module 'unittest' from 'c:\Python22\lib\unittest.pyc'>]
>>> modules[0].version (4)

'2.2.2 (#37, Nov 26 2002, 10:24:37) [MSC 32 bit (Intel)]'
>>> import sys

>>> sys.version

'2.2.2 (#37, Nov 26 2002, 10:24:37) [MSC 32 bit (Intel)]'

(1) moduleNames RE— MR EBIIR. RITAKHIHN , REXLLFNEFE
RO B A R T SRR

2) ERFDANRE , BIBRE _import_ ?JESEEJJE'F)\ ol SR
(moduleNames) BIEENTTER R Sk — R KB AR %K (_import_) FFEA—"MR
EMEMRRRSIRIEAIREISE

(3) PR EE— AR IRMER T — P rRRISIR, (IR
FEIZT]E Z‘H JXEXHHZM\EGTM’E'%% PR&ER Python MV E. AR
RINIEES

(4) MIXEEE E:&Tﬁﬂ%ﬁ—ﬁ HAR , LHARE—LERENE. o,
modules[0] <& sys *ﬁﬂ% , lHj, , modules[O].version <& sys.version, Fﬁﬁ*ﬁﬂ%ﬂ‘]ﬁ
BRI DT R AR A, import IBANRATAMHEH , R AMETH.
RN ZR , —VIEENZR.

WAE , IR XEEBIEX— VI IE—EE , FRERAE R EFIEMAT
ZA: R

16.7. ¥ E—E

REEFS] T EBHNINR , ERMTAERFUBRNEET  R—1E
FIHNPFRNIEEHELR.

Example 16.16. regressionT est PRZY
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def regressionTest():
path = os.path.abspath(os.path.dirname(sys.argv[0]))
files = os.listdir(path)
test = re.compile("test\.py$", re.IGNORECASE)
files = filter(test.search, files)
filenameToModuleName = lambda f: os.path.splitext(f)[0]
moduleNames = map(filenameToModuleName, files)
modules = map(__import__, moduleNames)
load = unittest.defaultTestLoader.loadTestsFromModule
return unittest.TestSuite(map(load, modules))

UENT—ITITREE. BREYRTERE o \diveintopython\py , P HASKE
I ZASIE R B ASBANEZRERFI. TEROTE Section 16.2, “WEIFEZ” A, , MAS
FRFT path ZAE , FHIEBRATMNX B FRELASSFT SCH A TBEEE,

Example 16.17. 2§ 1 : B 534

>>> import sys, 0s, re, unittest

>>> path = r'c:\diveintopython\py'

>>> files = os.listdir(path)

>>> files (1)

['BaseHTMLProcessor.py', 'LICENSE.txt', 'apihelper.py', 'apihelpertest.py’,
'argecho.py', 'autosize.py', 'builddialectexamples.py', 'dialect.py’,

'fileinfo.py', 'fullpath.py’, 'kgptest.py', 'makerealworddoc.py’,

'odbchelper.py', 'odbchelpertest.py’, 'parsephone.py’, 'piglatin.py’,

'plural.py', 'pluraltest.py’, 'pyfontify.py', 'regression.py', 'roman.py', 'romantest.py’,
'uncurly.py', 'unicode2koi8r.py', 'urllister.py’, 'kgp', 'plural’, 'roman’,

'colorize.py']
(1) files ZHMEAREERKABEEFBERMANIIR. QIRIFEEETT
Hop—LEG) , TR SFE—L pye SUEF. )

Example 16.18. I 2 : {EUR <IN

>>> test = re.compile("test\.py$", re.IGNORECASE) (1)
>>> files = filter(test.search, files) (2)
>>> files (3)

['apihelpertest.py', 'kgptest.py', 'odbchelpertest.py’, 'pluraltest.py’, 'romantest.py']
(1) XMENFRETHEICELA test.py FRMIEZEFRFE. ITE , RBIGE X
MRS, AN ENRZEIRPH S EFERE LEAREFH , BEZ4R
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SChr LA LEEHE— TR IEENRS.

2) FHRFNENFRERSE— N RE , BHARTT AR R s E R
REKRIIR , JHSFEENREIXKAETTR.

(3) FTHE—NLTMARAEZIR , BAHRFENZEL SOMETHINGest.py
B3,

Example 16.19. 21 3 : BT 42 EZ

>>> filenameToModuleName = lambda f: os.path.splitext(f)[0] (1)
>>> filenameToModuleName('romantest.py') (2)
'romantest’

>>> filenameToModuleName('odchelpertest.py')

'odbchelpertest’

>>> moduleNames = map(filenameToModuleName, files) (3)
>>> moduleNames (4)
['apihelpertest’, 'kgptest', 'odbchelpertest’, 'pluraltest’, 'romantest’]

(1) IEROHRTE Section 4.7, “f€FH lambda sREC PRI, , lambda tREH BEEN
BLBITREN, XENAYRE Example 6.17, “AERELZ” A N8 ,
FRAEFER] os.path.splitext F— N AT RZ M FZ1REIRR R 68 X ZFF
BIABER S

(2) filenameToModuleName F=—"BRZX. lambda BRENFHEAELARLA def 180 B N K
TFREAET. VRO AR E MR B —RERE B filenameToModuleName , &1,
KARETIR : NS HIRY RE.

(3) TAENRITLAET map X R FY T B STIMRE S SIR PR E— .

(4) SERIRWRFAE : DHSHERRNZ R SEMRN— IR,

Example 16.20. 21§ 4 : BRETE th 2Ttk

>>> modules = map(__import__, moduleNames) (1)
>>> modules (2)

[<module 'apihelpertest' from 'apihelpertest.py'>,

<module 'kgptest' from 'kgptest.py'>,

<module 'odbchelpertest' from 'odbchelpertest.py'>,

<module 'pluraltest’ from 'pluraltest.py'>,

<module 'romantest' from 'romantest.py'>]

>>> modules[-1] (3)

<module 'romantest' from 'romantest.py'>

(1) IFA04RTE Section 16.6, “BhASARESR” A, , YROTLAET map 1
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_import__ BENE) LAE , ¥RRZ (FRH) RHBISCFRIRER (REMRR
—RETT AR A1 ).

(2) modules IFER—MEHRF IR , HPRREA MR —FE.

() ZINRMEE/FT—MEHRAEZ romantest £ , FNE 1T import romantest F X IR
HRELEN.

Example 16.21. 21§ 5 : ¥k ) MEEH

>>> |oad = unittest.defaultTestLoader.loadTestsFromModule
>>> map(load, modules) (1)
[<unittest.TestSuite tests=[
<unittest.TestSuite tests=[<apihelpertest.BadInput testMethod=testNoObject>]>,
<unittest.TestSuite tests=[<apihelpertest.KnownValues testMethod=testApiHelper>]>,
<unittest.TestSuite tests=[
<apihelpertest.ParamChecks testMethod=testCollapse>,
<apihelpertest.ParamChecks testMethod=testSpacing>]>,

]
]

>>> unittest.TestSuite(map(load, modules)) (2)

(1) WRMNFWFE , FIRNMETLAGEMRR—EEHE R T ; @dRHst
B AR ERE A , RETTARNE R , NSFERCAEH T ARLA0
%, IXIERE loadTestsFromModule JTIXH TAHE : REE— MERHATME
BUREI— unittest.TestSuite X152, B Testsuite (MAEH) X Z #EE—
A TestCase MR HFIR , BN Z X ERVRR D B— N HE.

(2) &JF , MRH Testsuite FIREEFRM—NE KMIMTAEM. unittest R SIRE
R HFET X EGPRROREY |, RERAZMMETE , —
MNAETHFIBE TR R M.

BHATIER unittest FERE T AIAMEKN—TTAE. BI85V IMHEAR
BAE A T B ETE) unittest.main() BB R T IE 7 HIZER T 28 TAFLS 2
unittest.main() ;BZI_(J:'@UZET—/l\ unittest.TestProgram E‘];”EWU , ﬁ'ﬁiz/l\éﬁg'fﬁﬂilﬁd:
BIEET— unittest.defaultTestLoader BISCHIFLAEB TR BINTE. (RIRAR
A, tMITRERE A ERRRER— 2 @ A E e ET i

_import__('_main__) 3% , SIS AILEEEITHIRR, FOTLASE unittest fRER TP
FRNMBERTTHNEARE—&H , ERERRREETXAET. )

Example 16.22. 251§ 6 : &40 unittest {FRIREIMEEH
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if _name__=="__main__":
unittest.main(defaultTest="regressionTest") (1)

(1) TR unitest KA RAE— NS TIEQIERT , 15205
CECHET. FELMET I ECMiESAER. BHA
unittest.defaultTestLoader FE T —NNNEEHH regressionTest EBEL. TAE
{RETEMN AR ESHIMEHLLERNF EWE—NES , MeEEFF
unittest BITEIARLY , EH V8B regressionTest (¥ , T S1IREIT]AEEEA

EI‘] TestSuite,

16.8. /&5
regression.py 12 RE LB EN ZIRERT .
YREEN =B 5 R A0 Hb EIR0 TE=1F -
M 2TIRIERRIZ(EER.
NMERZIRMRAT , EA fiter TTIRIIER.

NMERFIRBAT , EH map BRIFFIR.
PEENER,

I NBARBE L, fiter E_NSEOTLLRERNFS , B5EFIR. TA
ABRRENT _getitem__ FFFRITIEMAEBRIIR—FTAENBRE XK. HIERFR
T, fiter 20REI-SMAMRNZEIERE , UlEdiR— M IIREER—1SIR
Wig— TR E—ITA.

CER, REEAEL mep TLUER—ANFIR. TTA , RE—MEFFIHK
R, SIHIEBIRT fiter KHIE.
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Chapter 17. EhAeR
17.1. K

KERRBIEER. 15F , BREETRHNEE , SROIERNFRIEXFIAER
2% (Generator)., 4R E§E Python 2.3 #5 | A, EEFTEELFNITLIRRIK
ILEES AL

WRIFERFET Chapter 7. IFRIFEAT, , MAERNMEENI . XEPR
EVRCIEMRE T IENFREANEL N RERA TSR,

HEE—PREIRSHIEM S AREINES , ICRKZEEREEE AN
WRRZFMNEZEN. BN, BoGh , EHEGISMIGISH.

NRFAEFEER K KHEZELEMFREST TIE , ROTEEX FTERNES
REE -

1. WR—MILLS, XK Z & & , il ES. 40 “Bass” AFAK “basses” , “fax”
AFRR “faxes” , ™F “waltz” ZFRK “waltzes”.

2. WR—MIUAKZFHHERE , M ES; EURKBFWHERE , i1 S. 1t
ZEREZWR H? MRS E—HAE— MRITUAREIN S,
A4 , “coach” ZFRK “coaches” , “rash” ZFfY “rashes” , EIA TR SRET
YROTARRE! CH #0 SH I, {B& , “cheetah” AFRY, “cheetahs” , B4
H RAKHE.

3. WR—MIALUK | TR Y LR , 8 Y R IES ; IR Y SoEameE—
EALEMEZFNRRM S. B, “vacancy” ZERX “vacancies” , {8
“day” AFRK “days”.

4. WR—UIFMNENER , BLRIRI S HTEALSEE.

(FRFEFRZSHEHMED , R0 : “Man” ZERR “men” , “woman” ZEA%, “women”
{BZ , “human” F]JAERY “humans”. “Mouse” ZFRK “mice” , “louse” 3ERY, “lice” ,
B2 , “house” Z]AFRY “houses”. “Knife” ZERY, “knives” , “wife” AFRK “wives” ,
{BZ “lowlife” ZDAERK “lowlifes”. T ARERIPLRHIRAEMAETEAZMNMMIT T ,
Eban “sheep”, “deer” #0 “haiku”, )

HpHES UATEARE.
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WEHARET— N REWZ IR IRRIE | NFOBZ1EFFLE , (NEE LEH
AN, ERICHEFERBEARYRNAN , IR RINERSHIES.

172 plura l.py % 1 m&

YRETETIS 0 Baia) (EADEZOED) FFENFAT. RIEFEANSRIK L AE
NZR (F&) A& , AN ENEITRENRE. XUTERGREIENRENK
TfE.

Example 17.1. plurall.py

import re

def plural(noun):

if re.search('[sxz]$', noun): (1)
return re.sub('$', 'es', noun) (2)

elif re.search('[*aeioudgkprt]h$', noun):
return re.sub('$', 'es', noun)

elif re.search('[*aeiou]y$', noun):
return re.sub('y$', 'ies', noun)

else:

return noun + 's'

(1) HW , XE—MNENRIKX , (BB THR4E Chapter 7, JEAFAZC
hREILEHIEE. FTRENEER ‘T2 liXL=/RFPK—1, O
T, [sx2 BIRE ‘s, & x, BHEF 7, EREHEPH—. s A AFE
4 eERELEFFENSERE. R, B non &L s, x, 3
B4R,

(2) re.sub REFTUAENRERAEMMERTIE., HRINFEEHESE.

Example 17.2. re.sub 4MA

>>> import re

>>> re.search('[abc]', 'Mark') (1)
<_sre.SRE_Match object at OxO01C1FA8>
>>> re.sub('[abc]', '0', 'Mark') (2)

'Mork'

>>> re.sub('[abc]’, '0', 'rock') (3)

'rook’

>>> re.sub('[abc]', '0', 'caps’) (4)
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'oops’

Mark B3 & a, b, KE cIB? 2K , BF a.

T, BAEHE a, b, & ¢ FHLL o B Z. Mark BAAERR Mork T,
[B—J5 T LAY rock ZERK, rook.

YROTBEINA EOTLANE caps ZEAK oaps , {EEESCHIAEMLY. re.sub B AIE B9
PCEET , HARREE—MLES. FIHIENRETE S caps ZERX oops |,
EA c # a EREEEIRA 0 T,

EkE

Example 17.3. [BZE| plura I1. py

import re

def plural(noun):
if re.search('[sxz]$', noun):

return re.sub('$', 'es', noun) (1)
elif re.search('[*aeioudgkprt]n$', noun): (2)
return re.sub('$', 'es', noun) (3)

elif re.search('[*aeiou]y$', noun):
return re.sub('y$’', 'ies', noun)
else:
return noun + 's'

(1) [EF] plural RN, PREMATA 2 BFRIELL es RKFERFENEE. BAIER ,
1B es EIFERFE. RUTLLUESFRFEBHSBEMERNE |, HI420 noun +
es' , (BRRMEAENREIRBX—Y) , B2 THRE— , '8N T4
EHGRSPENEEERER.

(2 FHEE , IRF—NFHRRE. » EFRESEENE—NER , XBEH
AMENX : BE. [rabe] BIKE “Ba. b, #c LI IEERFR. B
LA, [raeioudgkprt] BIREMR a. e i, o, u, d. g k. p. rF0tLEAIME
EEBZR. INFERFZEVRBE—h, REERFHFENGRE. FES
HEEARZH H EERH#IE,

(3) XB—MELINFIE : [LE Y BIEAEa. e i, oflu, HLAXN YL
B8, FEERNEUX | F8 Y SENSIE.

Example 17.4. IENR XX EEHNELZW

>>> import re
>>> re.search('[*aeiouly$', 'vacancy') (1)
<_sre.SRE_Match object at OxO01C1FA8>
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>>> re.search('[*aeiouly$', 'boy') (2)
>>>
>>> re.search('[*aeiouly$', 'day")

>>>
>>> re.search('[Aaeiouly$', 'pita') (3)

(1) vacancy [UEEX/MNENFRIZER, , AAEL cy EE , HE c RNEa, e, i, o
A uz3l.

(2) boy ANBEILED , BA T oy BB , HEARFARFEE vy ZRIRKFRATT LR
0. day INEEILERREALA ay &5

(3) pita NILEEEAARL y 45

Example 17.5. FZLH re.sub

>>> re.sub('y$’, 'ies', 'vacancy') (1)
'vacancies'

>>>re.sub('y$', 'ies', 'agency')

'agencies'

>>> re.sub('([*aeiou])y$', r'\lies', 'vacancy') (2)
'vacancies'

(1) TFNFRIETIE vacancy A vacancies , FB agency BFA agencies , 1IX1E = ARAE
EI., IEE ., ¥ voy K boies £OJTTH , BERKEARKE , AN
re.search B SC B2 BN F re.sub.

(2) fER—T , TR MNENRER (—MAEANERSE , — M A
AN EHE—ERA—NENREIR. XEZ2EHEHETF. BHAE
HEZRRTE | VRZFAKETE Section 7.6, “DNEMSY. : BATHIFSIL %
THIIEIZA (remembered group) 1E4E y ZRINFAF. REHBEBRFRES
FER—IFEZE 1, XERE : R EEIENE—MME? B
B, BME  BET y 2B ¢, REREERTE , 7% c Bk
e UE , 7K ies BRE]y BUE. QREBARLE—MEROTLMER
2 EE 3 FF. )

TFNRERERIEF EK , FHE \OBEFEZFNREKR. E2HENMRERE
— N ERFREX PR MEREE | WA STTER N T EE N EHEIFLY.
RIESRZIE AL , Eban “anREBIFLA S , X HE 2 S5 , 51BN ES”. 0
RFFEERB T BEFITRIGHER ‘WMRBBU S, XKE 2 EE , EREENM
ES” , EEAIE LY.
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17.3. plura l.py , % 2 m&

AR —MIZREE. RAEX— M ALZIRFFLE « 0RIXEE , B
A, TR T—HN, WLRATEPEREF—RAERMLUERS 8D
L.

Example 17.6. plura 12.py

import re

def match_sxz(noun):
return re.search('[sxz]$', noun)

def apply_sxz(noun):
return re.sub('$', 'es’, noun)

def match_h(noun):
return re.search('[*aeioudgkprt]h$', noun)

def apply_h(noun):
return re.sub('$', 'es’, noun)

def match_y(nhoun):
return re.search('[*aeiou]y$’', noun)

def apply_y(noun):
return re.sub('y$', 'ies’, noun)

def match_default(noun):
return 1

def apply_default(noun):
return noun +'s'

rules = ((match_sxz, apply_sxz),
(match_h, apply_h),
(match_y, apply_y),
(match_default, apply_default)
) (1)

def plural(noun):
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for matchesRule, applyRule in rules: (2)
if matchesRule(noun): (3)
return applyRule(noun) (4)

(1) XMREFBEXEFNESR ELZKT) , BHENITERFEWN  XEIRF
UCEEPOFP ANEALRY | HAEICERR Y e MM IERRER. FEZLET,
M VBRI AN EE N RSP ENX , FHEIXLE I T
rules ZARIXNICAMTTAZ F.

(2) 1FH— for 183F , YROJLBIE rules JTEE— R M3t 4T UTHECAD N FB AR IR T5
THE (— N ICEAI—ANEZA). for TBIRE—42T |, matchesRule ¥
match_sxz , applyRule Y{E M apply_sxz ; FER P (RIXEEZRTXAE) ,
matchesRule KFEERF match_h , applyRule JF#EREF apply h.

(3) 1C4E Python F—VIEBERTR , BIFEREN. rues B ERE ; REFEEREL
Z , MEEERHAST. 24 matchesRule F applyRule £ for B P HHEIREST |
N T/ROTLIERRNELESRS. B, 7 for B E—RT |, X3
T8 F matches_sxz(noun),

(4) 7E for B E—50H , XA THEA apply_sxzinoun) , FE.

XMHZIRERLESAER , ESMTERBEFTLFNENHNE. XA for 18
AT

Example 17.7. W plural pREY

def plural(noun):

if match_sxz(noun):
return apply_sxz(noun)

if match_h(noun):
return apply_h(noun)

if match_y(noun):
return apply_y(noun)

if match_default(noun):
return apply_default(noun)

X B HIFAFET plural R EHT. EUAEENFEREFRAE T
ENBIEL, FRIS—NICECALN , UCERLS 2 ¥ R R AL, LTI ATE/E
EHHFUMERFEENX , plural EREIXTIHHARL.

W, X MESIEERSE ? |- EAE. RN BFFWIEREUR
M—DFIAR, Wog |, FESERIRTEEIP , FTEE plural BERII— if 184 ;
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TEXMIF |, FEIEAIPTNEREL : match_foo F0 apply_foo , ZRJGTHT rules FII3R
BT AN XS B8 A X AN E ICECAD S AL R A

EXHEATRIANT—TH—EA. L3144

17.4. plura L.py , % 3 m&

BENLEAMNY A RIGNERRIRELE. RARASEZFREN
IRIEEMNEXT wes FIRZPHMNBEARTA]. ILHNEETNNEHZ
TITERLRIE B E LK.

Example 17.8. plural3.py

import re

rules =\

(
(

lambda word:
lambda word:
)
(

re.search('[sxz]$', word),
re.sub('$', 'es', word)

lambda word:
lambda word:

)'
(

lambda word:
lambda word:

),
(

lambda word:
lambda word:

)
)

def plural(noun):

re.search('[*aeioudgkprt]n$', word),
re.sub('$', 'es', word)

re.search('[*aeiouly$', word),
re.sub('y$', 'ies', word)

re.search('$’, word),
re.sub('$', 's', word)

(1)

for matchesRule, applyRule in rules: (2)

if matchesRule(noun):
return applyRule(noun)

(1) X5% 2 R EXHMUE—HEER, E—RXAEAEE X match_sxz
apply_sxz ZZSHIREY , T2LA lambda pR3Y M XL R BN T EEE “BRA
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" rules FIFRA 5.

(2) EE plural RETERBEN, , ERRET—ARIINANEL , REE—
ANICECELIN |, Z05R9R BB NEE A AN AANF R EE. FIRTE—#F
shEspiEiIRE R, E—MXAEMRNE RN HRENX , WBYE lambda
BEEL. B plural RBHAEFCNRIMTEXH , LEEEFRNZFIF
) EIREET/E.

MR —ZFHRN , PIBREMENIREEIRTE ues 3R Z B XK
—/NLECALN , — AN, RN ER AR R X7 R R SR N E K
EFREZHBEAIN. FEUMERR , ©IIXBERKEN. [LAEHHEE
A re.search , N IR BRI A re.sup. IEFRATIRGHXLHE K.

175 plura L.py , % 4 m&
EHATEGEABRRNER 2L, MEERZHE HHR.

Example 17.9. plura 14. py

import re

def buildMatchAndApplyFunctions((pattern, search, replace)):
matchFunction = lambda word: re.search(pattern, word) (1)
applyFunction = lambda word: re.sub(search, replace, word) (2)
return (matchFunction, applyFunction) (3)

(1) buildMatchAndApplyFunctions =—MEISEMRETCRENER. ©¥
pattem , search F1l replace (SEfr_EE—NITA , HKAERMSTREX—F) |
B lamboa FEHEHIER—MES BB (vor0) AR
buildMatchAndApplyFunctions B pattern F01E3228 5T BB ELH word Y8 B re.search [
DLACR%Y | SR |

(2) MY AAMNEHNFEEE. MAMNRBE— MERS ESHHFLUEER
#8 puildMatchAndApplyFunctions ] search F0 replace LA XAE3EL83X N FRFLER
289 word VR re.sub BIRREN. E—PINSRM P AIMBSEER AR
WAYEEIE (closures), YREPR LRENAANEHPEN FE | ERER
—NSH (word) , {EAENT BB R BB ME (search F0 replace),

(3) &% , buildMatchAndApplyFunctions ERZUR [E— M BB MEKIITTA : /RKINY
BEEHPI PN ERR. FAEXER P E N FE (matchFunction B pattern 2
X applyFunction EF'EI(] search ‘*[I replace) {%%Eﬁ%gﬁ;ﬁq] y EE
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buildMatchAndApplyFunctions —[E&[E]. XETEAKEE T .

AR KFE (ENHRXR , X MEFNARA) , TEFEEL THEN
ERAkETA.

Example 17.10. plura 14. py 4k&E

patterns =\

(

qu|[*aeiou]ly$', 'v$', 'ies'),
'$, 8, ')
) (1)
rules = map(buildMatchAndApplyFunctions, patterns) (2)

1) FMNWEHAMNIEHEEN R —EFRE (2E. F— I FREL
YRTEV R re.search BHE AWM IENRIXR, ; B NME=FRFEEIR1EE
VA re.sub SRR ALK 218 2 A BB FERNERNERKER.

(2) XR#E. FEAEPHEM patterns PRIBEFEHAEEIRIOREL. 0 EHEIR
IR 2 B X L2 SR R A4S buildMatchAndApplyFunctions BT & , = /AN\25
SHERR TR NRBARBITA. XEKRE ules BB TRIELE
PAEERRNSE : BFZ A re.search BRI ILEC R EXAI A re.sub BRI
57 F R 3504 A% B4 R SR 4B AR B — /N TR

('l

('[*aeioudgkprtln$', '$', 'es"),
('(

(

HAREXARIKISOMER : rues PEEHAR TRIECHIPHERNAE. AT
rules KIEN. , IREZINR

Example 17.11. ST RE X

rules =\

(
(
lambda word: re.search('[sxz]$', word),
lambda word: re.sub('$', 'es', word)
)
(

lambda word: re.search('[*aeioudgkprt]n$', word),
lambda word: re.sub('$', 'es’', word)

),

-340 -



Dive Into Python http://diveintopython.org/

(

lambda word: re.search('[*aeiou]y$', word),
lambda word: re.sub('y$', 'ies', word)

)

(

lambda word: re.search('$', word),

lambda word: re.sub('$', 's', word)

)
)

Example 17.12. plural4.py BISER

def plural(noun):
for matchesRule, applyRule in rules: (1)
if matchesRule(noun):
return applyRule(noun)

(1) BTF rues FIRFAFEHTEEIZRAERIMN |, plural REURBENDIHASNIE
ST, 0E , XRTAHEHN , RBIUFEA—RSIEH. NREEN
TIMTEX K. EE 2 Nk , BIIHEX NS EZHRNEN. EE3H
ER , A1 E N A EZ K lambda pRZN. DUESE 4 BYER , ©AET
buildMatchAndApplyFunctions BRET AR F TR T IRBANDNCEE. FoPME |
plural EREI TYE R IR IR B .

IRAENEIR | FATAEIN , TEE N buildMatchAndApplyFunctions BBk T —
Mz &L, RN EELBEE—T.

Example 17.13. [BI3L%F buil dMat chAn dAppl yFuncti ons

def buildMatchAndApplyFunctions((pattern, search, replace)): (1)

1) EFRERES TE ? XPMRMHAALIRENER =S8, Thr L RER—
N D= ETTE. ERERBEARNTASEN T, TEAN=

NTERMBR T T AEMAE : pattem, search F1 replace, FLIG ? 1A TFE
fERPIERE,

Example 17.14. VA BREF B TE

>>> def foo((a, b, c)):
print ¢
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print b
print a
>>> parameters = (‘apple’, 'bear’, 'catnap’)
>>> foo(parameters) (1)
catnap
bear

apple
(1) A foo WIEM T IZZFER— 1M =TRITAH. RBEEARN , THERES 7!
T foo PFHRIZNHEREE.

TE , URANETLEF—FXNTEAE BRI KL ENE. pattems 22—
ﬁéﬂﬁﬂ‘:{ , #ﬂ‘ﬁ/l\ﬁéﬁﬁﬁﬁz/l\ﬁ? iJEngﬁ map(buildMatchAndApplyFunctions,
patterns) , XFH A ZEEZUA=1NEE0E A buildMatchAndApplyFunctions, 1§ 8
map R — NIRRT , EFEALESH  JIRPHRENTE.
patterns TS , IRKENTTEH 22— ITAH , A buildMatchAndApplyFunctions
BEEZITAFE A |, 7F vbuildMatchAndApplyFunctions P{E F T4 B3 B A H TS
KRB EATARERNETE.

176 plura L.py , % 5 m&

REENES TIRERAR , WRTTHEIERBANRGEIE L — N7/ 5
PR, ETROFRRICXLFFRRERBAER SIS , AMmTTAF
AR F R4S,

&5t , WML M SRR AN A, BEA%55I8
&, MO RUER (EFIRS) TFFBRIIKN=T. FKiCEamar

rules.en , “en” BINBNER, XLFRBLITEHHNAN , FRLUFTTTLLAEE
B S AL,

Example 17.15. rules .en

[sxZ]$ $ es
[Aaeioudgkprt]n$ $ es
[raeiouly$ y$ ies
$ $ s

DAERE B WIE RN,

Example 17.16. pluralS.py
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import re
import string

def buildRule((pattern, search, replace)):
return lambda word: re.search(pattern, word) and re.sub(search, replace, word) (1)

def plural(noun, language='en'): (2)
lines = file('rules.%s' % language).readlines() (3)
patterns = map(string.split, lines) 4)
rules = map(buildRule, patterns) (5)

for rule in rules:
result = rule(noun) (6)
if result: return result

(1) EXBAREEFERFAESEAR GSMERNTFERRBIINBENNETER) ,
(B RIAEARICR R FF 04 [LER & FAT AR FR R # & — A — (WRHEET—
THPHTHEERER). KERESER , X598 AR N RBRERE , R
=V N xR ANE.

(2) B{IH plural EREGRFEEER HE_NSEERINENAN en KTJESE
language.,

(3) YREF language BB — XK | FTAX N XHHZRETHRNEE—
ANFIFR. B0R language & en , BRAMRKEITH rules.en XM , ERETHAE ,
AP EIZEREA S RME—FIR. SUFRE—ITERATIRK—D
JoE.

(4) BWARERNL , XHNE—ITHE=1ME , BERENRUTEFR (HRFEK
ETHF, JX&H'/AIZnJ 58, A string.split RBBRFFIRKLFE— N
MTURIBE=TTRITANFHIIR. B, & (sx$ $ es XFER—ITH BT

BEFHBIN (lsxal$', '$', 'es) XEEHITCAH. XEIRE patterns KA ITE
FIRMIER , PR 4 HrESCFT 5098 B HAREE.

(5) UOR patterns T—PNICHIIFRK , FBA rues SEOTLLET—NMEF buildRule
HSHERERTIR. B ouildRule(([sxz]$', '$', 'es") IR E—PNER BBE
word BIERZN. aREIRREFE R , NEHAT re.search([sxz]$', word) and
re.sub('$', 'es', word),

(6) FEAVRETFEMIZEMNZE—NLEFAIMRNHE—HEE  KEESAERT
i1, (URBAAEE , WFREETHE , BLAREKEELELN ; WREE
1B[E (IR E T None) , FBAALNIKREEILED , B = E LA,

X8 AP AR REHNTE 2N BRSNS R. AMEZX DT
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SCTACRD R |, T EAREIL T — M ERLME plural sRETT AR TE
language é“%&ﬁ FHZilﬂ E‘J%E',J”JBC#

XENREZEREA plural REEFEERZEZR XXM, HAEKITATEEZ
PPEAER " BELEERES) , EEXE  MFetnET AN —
MRENS , HEE BB RN E SR B2 EF E74%>. B
ARIGEF,

177 plura L.py , % 6 m&
EMRSAESTFIRITEMSS (Generator) T .

Example 17.17. plura I6. py

import re

def rules(language):
for line in file('rules.%s' % language):
pattern, search, replace = line.split()
yield lambda word: re.search(pattern, word) and re.sub(search, replace, word)

def plural(noun, language='en'):
for applyRule in rules(language):
result = applyRule(noun)
if result: return result

XBERTEREERSBIEA , BATTEEFRE I — M EPITF 2B R
BRE.

Example 17.18. NMB4 38

>>> def make_counter(x):
print 'entering make_counter'
while 1:
yield x (1)
print 'incrementing x'
x=x+1

>>> counter = make_counter(2) (2)
>>> counter (3)
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<generator object at 0Ox001C9C10>
>>> counter.next() (4)

entering make_counter

2

>>> counter.next() (5)

incrementing x

3

>>> counter.next() (6)

incrementing x

4
A

Exa

make_counter PHILREETF yield BEREXA2— T ENEH. ©2—
FBRAER—MEMNFRES. KO CERE— ) TIREERE. BAT
SIBEI—NAERKES , ©TTLLURE x BELLE.

MEBBE— make_counter R ZSNSLPI , REBGETCERH—FEH. i
EXHRBEIEPITERHMAE. RSP X—< , BEA make_counter
B EE—4T R print 187/8]) , AR E LT

make_counter pRIZIR Bl— MR ESXTS .

YRB—IR B RAERRESXTZ B next() FiE , FPUIT make_counter S EIAESHAT
EFE— yied 184) , R/FREIAF= (vield) HKKE. EABFIP , XMEZ
2, AARREEIT make_counter(2) K BIEE T AT A Ak 25 H.

AR A RKESXT R B next() M LR BFHI T EEFTLE HHRET X
HEWRX —KIBE yield 18/0), 3T RKBAT print 1B/8)KFTEN incrementing x ,
RIEBUT x=x+ 1 1BASREIEMIE NN, RERIHIN whie X —KTEFF , 1R
PR SE— 42 vield x , :REIBRIN x H GUER 3).

AR counter.next() B , IR IB—EAHEBKEE , BEXIK x =& 4.
ROt gREE. ®A make_counter R B E—NTTRIEF |, 318 _LARTTLAKIZE
RERAE T2 , Nt e « H., NEUERNBFERBFTAZN
BIRZ .

mple 17.19. FRAEMRBEER

def fibonacci(max):

a,

b=0,1 (1)

while a < max:

1)

yield a (2)
a, b =b, a+b (3)

AEIRNELENF) (Fibonacci sequence) BN ERERIE R MUEF K —
5., ©M oA 1 TG, FrEaEKSEE , (EHRER. Fiax IR
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FEWNEE  a WoFFHE , b M 1 FFEE.

(2) a ZHFIAENE , BLE.

(3) b BHFIIKT—N, IMEMMELD o, BFHTES (a+b) FHEMELA b BE—
MHEEER. TEXEHITREN , R aZ3,b25, BB4ab=b, atb
HEREBE 2450 MEE), b A8 (b 2F).

XEAREE T ARIESER Fibonacci MRS 7. AR IT LS @ IFHE! |,
EBEXENFEEMSIZ. FEMS for TIESRE.

Example 17.20. for {E3d B4 AK28

>>> for n in fibonacci(1000): (1)
print n, (2)
01123581321 345589 144 233 377 610 987

(1) AROTATE for 1EIFP E#ERFF fibonacci IXEEMIEMRES. for EIFH S BRE—
MNERREEXTZ FESE FE next() FIERGEHMT for 1BIFEE (n).

(2) B4 for 1BFF n ERM fibonacci B yield 1B/A) K5 —NFHHE. 2 fibonacc 8 H
HFBRE (a 1T max , FRTEXEREMZE 1000) IREAHLIRH for JE3F.

T, WBRAEIR plural ERECE BRI O] LIRS BEEK.
Example 17.21. ARESERMINTERE

def rules(language):
for line in file('rules.%s' % language): (1)
pattern, search, replace = line.split() (2)
yield lambda word: re.search(pattern, word) and re.sub(search, replace, word) (3)

def plural(noun, language='en'):
for applyRule in rules(language): (4)
result = applyRule(noun)
if result: return result

(1) for line in file(...) AP —ITITIZBRMER L , BIXK—1T. BEEEF L
YERBEN file SLBF L& EI—NERLES , ©H next) F KBB4 I T—AT.
BEAR T , SCRAESLFHLKIT.

(2) XEBEF2TZL. BIEBIRXENE—THRATESA=1MEDE ?
B line.split() IRE—N=JCRITA , FIEXLERL T 3 NSHETE.

Q) AETHIBH#EL. REBAAWR ? —AMER lambda ZIARER K EEL
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XN R EELPR L 2— NS GEAHATE pattern |, search F1 replace 1EA
B). #A1ER , rues — AR SR 4 Rk 28,

(4) BEAR rues B—MNEMKES , RBATTLATE for IBAPEEFEAE. for EIFHIZE
—HARVE A rules BRER , FTAARLINSCF |, EBE—1T , SISME— MR
MU SE—ATILECH L ALK R E. for BRI SE SN E—50
rules PETHIRLE (for line in file(...) FEIRPIEB) ECEALRISAFHISE 1T | 3N
DHIBARTE RS 58 T UCERH L AL NI S — N ek %K. Rt REE T K.

YR7EEE 5 MIERISEIMRMA ? 56 5 RS , IRKBRE NN HEERSE
—HRANZ B — AR MR, PEHR TAEMSS , IROTLEEF
EHEX—Y) : ARFTHIHFZEREE—FAN , RECABERBHERZ , 20
REEBAURAFAAZZBANIHF THNS , AFEILAIMIRE

H—HRE

PEP 255 (http://www.python.org/peps/pep-0255.html) T AR 28.
Python Cookbook
(http://www.activestate.com/ASPN/Python/Cookbook/) &4 % 28 B 151+
(http://www.google.com/search?g=generators+cookbook+site:aspn.activ

estate.com),

17.8. /N&
X—EDH[RWT TN EREEREAR. eIHREBERTEEER.
YRERAER X BEER R0 FRR0 T HR

N A IE NIRRT B ER.

KREHEXR |, FBENFTIIRT , BE(IRELTE , FEIE
BEXREAT].

F¥3EL F 1lambda BIZNZS PR,

MEFRE , ¥INBERIEAFEMEIN SR,

MBARES , HITEERIGREHES A AR EREERIRER
FTeR%N.

S, BSMZBRE , MEF G AR LR SIEBEIREOTIENE 2
o, e, RiE. REEEREIGATEESS M miA TS,
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Chapter 18. W8k 4

HREIML A, (Performance tuning) &— LR LR HNEIE. Python —Th R
1B S HARRIRANZIE B, (BHARHZHEL,

18.1. R

BHTABREAIRPFERSHAPHRR , UETHRREFEZMIATF.

NN BTG : FEHHEHREXRFHMG ? RORBERIFAESD? &
SiEELAED ? ERNYAREFNESERP , SARESF T
PREERS S RESFHFAFMARLL  ETXBR A LTRSS/ iE 2

B UHIEEZETHKATIRE 715 ? RN UREEE—RFERRY
ERLBER. RS TIWVINE, JLR ER) HiERE A ReBLRES
HEE , RN EREETTRIFFE MBI TIE, IR E.

EHAZRALRUZTRL  ERFFERE—TENALS , FEHEE
iEfEX TERERN. ENAAB LSRR —2 , AEKRERD TH
JIFTDIRE. 98B XHERE FEIRNE T ITE % 5 LT —5M9.

B, ZH , I, AR, AR BIMRRE— 1 el 8
TTMAR. RERAFENMRIETLIIROBEIEES IAFTHIEE.

110 EXLEE |, UERITKRE LA Python RSB, FHINTEHFTHA
8.2 Soundex EJXMISCER. Soundex Z—fb 20 L ERE AT ER RS HE
KT, eIErERMEONEREE—E , FEENEHRFENELT
HEZNEEEKE]. Soundex SRMAREARZHNFERBEY AE  “RAIE
AT ENSUEERS S T. KEBANEIEERS2848F Soundex EE%.

Soundex HEF L NEFNARRKRENMA. XEFEFHK :

1. BFHRE—NFELE.

2. M|FEHNMER , BRI THNFHHERART
o B. F. PFIVEH#A 1.
o C. G, J. K Q. S, XF0Z%#A 2,
o DA TEHELA 3.
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6.

o LIRHA 4,
o MZFINZ#A 5.
o REHA 6.
o FTEHAMFEREAN 9.
ERITE 9.
WMREGREFOFONER E—IFENLEEAN=FFR) , SIATF
3%.
MRERBIMONFR , EFEMOGZ FHRFFR.

Evan , FAGZEE pilgrim BEEHLA PO42695. WAELES , iLlx—5 R =
Eig, RFEEBR 9, FIT P4265. KKT , ILMFIBBENZ=HES , F
T P426,

B : Woo BEEHEA WO9 , ZBRK WO , BB W , ARJGLAFMNE AR AT

WOO00.

XA Soundex R FE— K=, ¢

Example 18.1. soundex/st age1/soun dex1 a.py

WRER KRB TEHAT GRS, TR TEZASTE S EAMEEBIRE
(http://diveintopython.org/download /diveintopython-examples-5.4b.zip).

import string, re

charToSoundex = {"A": "9",
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"0": "9",
"P": v,
"Q": "2,
"R": "6",
'S 2",
T "3,
"u: o,
VT
"W 9",
X" 2,
"Y',
"Z": 2"

def soundex(source):
"convert string to Soundex equivalent”

# Soundex requirements:

# source string must be at least 1 character

# and must consist entirely of letters

allChars = string.uppercase + string.lowercase

if not re.search(' A [%s]+$' % allChars, source):
return "0000"

# Soundex algorithm:
# 1. make first character uppercase
source = source[O].upper() + source[1:]

# 2. translate all other characters to Soundex digits
digits = source[0]
for s in source[1:]:

s = s.upper()

digits += charToSoundex[s]

# 3. remove consecutive duplicates
digits2 = digits[0]
for d in digits[1:]:
if digits2[-1] !=d:
digits2 +=d

# 4. remove all "9"s
digits3 = re.sub('9', "', digits2)

# 5. pad end with "O"s to 4 characters
while len(digits3) < 4:

- 350 -



Dive Into Python http://diveintopython.org/

digits3 += "0"

# 6. return first 4 characters
return digits3[:4]

if _name__=="'__main__"
from timeit import Timer
names = ('Woo', 'Pilgrim’, 'Flingjingwaller")
for name in names:
statement = "soundex('%s')" % name
t = Timer(statement, "from __main__ import soundex")
print name.ljust(15), soundex(name), min(t.repeat())

B R

Soundexing and Genealogy (http://www.avotaynu.com/soundex.html) £&

HT Soundex & BHERRIATHIZA.

18.2. A tmer EEER

XTF Python ABMEHFRFENENSKERORE , ANEBCH 51T R

A—MRERREGITREEESR. AESFFZ/LNEBTETXMIE?H
AR EETE ? 8N EN BTG = TR E mSRNESF. )
/NOBZATBEBRIMRAR BE KR , TERFB/RY B EREFTHZ—
B—LEEWEH  EETEERSS  RENAREFES , A#RE
EERBAUBVRHRNNAEZKRAENNE. ATz , 3E—
PIERRH | BIAFREHNER. FRHE—YEX LEXEILERHEEMLE
EEREHRSFE.

ETRBTEERESS INKWELRER. Python BRSBETETF T HIEZH
Bk ? BEEZFRIERNERER » ENRERXTE? RORBERETHEE]
ERE ? A'TIC , RO TAFERE UL B/ MR LZE , IREITEAESR
i/ MR S TR = K45 R,

Python $tXFBE)HE : “Python BT EE . " BB 1TEHESR. Python
2.3 A& —/ Ytk timeit WFEFITE T A,

Example 18.2. timeit IMB
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WRER KRB TEHATMHREGIRER, T TEEAE S EAEEBIRE
(http://diveintopython.org/download /diveintopython-examples-5.4b.zip).

>>> import timeit
>>> 1 = timeit.Timer("soundex.soundex('Pilgrim')",
"import soundex") (1)
>>> t.timeit() (2)
8.21683733547
>>> t.repeat(3, 2000000) (3)
[16.48319309109, 16.46128984923, 16.44203948912]

(1) timeit FHRENX THEZH NS Timer K. WNSHBEFFE. F—1
SHREFEVTNEIED , XEARTITEZL Pigim SEE A Soundex K%L,
12145 Timer E_NSHEANFE—NSHBOMEIENINEL. N
PIERF | timeit MEEREE— NS I EIUIME | FTHBPITEILESG (FA
soundex fRER) , SRfEF T H4RIRFIBATHITENIEE (B Soundex eK%M).

(2) RERT Timer MZ , ZRELNEMEZEA timeit) , BEARNERH—B
KRR [EFRFEZR AL,

(3) Timer MIZEMA—NEEFIERE repeat() , TR T LS. F—1S
HEEFENMKMRE , E_NSHEE NPT SRR
. BN SHEETEN , ©INKIAES A= 3 F0 1000000, repeat() J5
IR E AP ER N B NFER SR

Tip:

YREJLATE SR ATE R timeit FRERSKIMIE—NEFFEN Python 125 , MARE

BMALEE. 7E http://docs.python.org/lib/node396.html &BEF AP XF&H4

TR .

VEE repeat() IREI—/NEF[E)FIFR. BT Python 11032838 FA B0 4032 28 B [8) B 38 N
Ay, (BREIRLARIENER RN TGN 561 |, XLbd(a L FROT8E
MEE. RNE—EEMFEN UK ERESESSNHE.

Ex b, BWILFEHEERN. /REABEEE Python RS8O HE4E%E
PR , ABLIRINEER BRI T EGEHEEHEAD Python BRIBUSMIE R
FORNIER. WRTHERZ BNERBIENZ/L , KSHWUERERE
IRREREESR , WRAZXFNTT R/ MEMEFH SR,

Python H—I5{EH min REUREIHIAS IR PH&/IME
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>>> min(t.repeat(3, 2000000))
8.22203948912

Tip:

timeit #EEk REERMERR KBEEMRNETER. WREF—MERHN
Python F2F3 B RNAIERIEBERIBTIE , &F hotshot FRER
(http://docs.python.org/lib/module-hotshot.html).

18.3. {E4LiE Mgk =X

Soundex KK FE—HERREMARBTE—INEFFH. EHHERITN
Fik?

WRAREIE ERNRF , BEAEERERERNEN. ENRERILF
XIEARBRFHESR , MENHGRIGERF. XMUNEETHEREES
mEA ML EBIREE , HAMREDREN

IXA soundex/stagel/soundexla.py Ko & source =B EPH=FEEM KK —E Y
FELR—NFE (MARTFRTE) :

allChars = string.uppercase + string.lowercase
if not re.search(' A [%s]+$' % allChars, source):
return "0000"

soundexla.py RILZMAT ? AT HE , _main_ PO T —EES : B timeit
B, A=ANRELZFHABELME , KK |, RSN K &REFE
B :

if _name__=="__main__
from timeit import Timer
names = ('Woo', 'Pilgrim’, 'Flingjingwaller")
for name in names:
statement = "soundex('%s')" % name
t = Timer(statement, "from __main__ import soundex")
print name.ljust(15), soundex(hame), min(t.repeat())

B4, ZFAIENEFRIEIE soundexta.py RELZNT VR, ?

C:\samples\soundex\stage1>python soundexla.py
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Woo WO000 19.3356647283
Pilgrim P426 24.0772053431
Flingjingwaller F452 35.0463220884

IEA{RTRL , BFEK , Bk, BILDTHETASEA BN D
ZBR (fEREXT TR AL BAE AT B 8]) ERBEEN A FARE A6
BT E#REE.

A—RNZEICT UHE , FHATMKK B KRERZFER. woo 2/ MELEE
Z B2 RFH AT B/ IET ; Pilgim BN HEFFAIFFHZEFRFRFHKE
BIEEBEZS ; Fingingwaller @— MBS ESEERFRFAFIKNER. HE
KT sERFE D , EElIELRFHRR TARNHEATLE.

AT MNENZFRIER T YR ? 8, SRZKEK. BAAXPNREXMEAARLE—D
JEEHNZR (A2 WKBEEH oz K/NEFZETEE) , FATTTLMFER— I IERE
ERRGEBI1EE. X{ERZ soundex/stagel/soundex1b.py:

if not re.search('A[A-Za-z]+$', source):
return "0000"

timeit SR soundex1b.py L, soundexta.py FHRIIR—LE | (B ZI&H A NN A
1, -

C:\samples\soundex\stage1>python soundexl1b.py
Woo WO000 17.1361133887

Pilgrim P426 21.8201693232

Flingjingwaller F452 32.7262294509

TE Section 15.3, “EE#]” A VFEENR AR O] AB G 1R H7EE A AR
EERBER. BAXMNENRIERIER I PE R #E AR EAZE, , 3
IJARIRE— KA EREEENIRA. XER soundex/stagel/soundexic.py :

isOnlyChars = re.compile(' A[A-Za-z]+$').search
def soundex(source):
if not isOnlyChars(source):
return "0000"

soundex1c.py BF B #4R IR M IENF X4 T B ENIRIR :
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C:\samples\soundex\stage1>python soundexlc.py
Woo WOO00 14.5348347346

Pilgrim P426 19.2784703084

Flingjingwaller F452 30.0893873383

EZXFERAZIERE S ? X R HZEIRE L : BN souce WXZEIFT , F
BEFExT2HFEMMAR. WNREE—MeHREFENFAHEMFFIENRX

X, EEESFRLE ?

XAEZ soundex/stagel/soundex1d.py :

if not source:
return "0000"
for ¢ in source:
if not ('A"<=c <="'Z")and not ('a' <=c¢c <="2"):
return "0000"

XNMEARTE soundextd.py FIEIF AR 451 G ENFRIERXIR (RELLER XSG
R IF SRR AR ™)

C:\samples\soundex\stage1>python soundex1d.py
Woo WO000 15.4065058548

Pilgrim P426 22.2753567842

Flingjingwaller FA52 37.5845122774

Aft4 soundexid.py IRBEREIR ? BRKE Python MRIFEATT. ENFRIENS |1ZE
LLCEERE , BimFeNEEAEAERKITEN DEfT. 5—| , 183F
A Python 4R E , Ei@xd Python fB#%E8. REIEFMENEE , (BIRAER2E
AMEERIDBRE LHEE)., IENRITOUKEAZERER - EFISNERE
HFHEN.

1815 Python &Mt T—MNEERNFFEFE. KEEBHAN THE , BAXRSXK
TREE. XNFEFER isapha) , CRE—NFEHFEEELEEFE.

ﬁﬁﬁ'—: soundex/stagel/soundexle.py :

if (not source) and (not source.isalpha()):
return "0000"
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FE soundexte.py PRI MFHRITERAGESEIZ D F4L? RE.

C:\samples\soundex\stagel>python soundexle.py
Woo WOO00 13.5069504644

Pilgrim P426 18.2199394057

Flingjingwaller F452 28.9975225902

Example 18.3. BTN IEBIFHLR : soundex/st agel/soun dexle.py

import string, re

charToSoundex = {"A": "9",

"B": "1",
"c: 2",
"D": "3",
"E": 9",
"F: L,
"G": "2,
"H": "9",
"o,

"2,

"K' 2",
IRV
"M": 5",
"N": 5",
"0": "9",
"P": v,
"Q": "2,
"R": "6",
"s": 2",
T3,
"u: o,
"V
"W 9",
X" 2,
"Y',
"z" 2"

def soundex(source):
if (not source) and (not source.isalpha()):
return "0000"
source = source[O].upper() + source[1:]
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digits = source[0]

for s in source[1:]:

s = s.upper()

digits += charToSoundex[s]

digits2 = digits[O]

for d in digits[1:]:
if digits2[-1] !=d:

digits2 +=d

digits3 = re.sub('9’, "', digits2)

while len(digits3) < 4:
digits3 +="0"
return digits3[:4]

if __name__

from timeit import Timer
names = ('Woo', 'Pilgrim’, 'Flingjingwaller")

for name in names:

statement = "soundex('%s')" % name
t = Timer(statement, "from __main__ import soundex")
print name.ljust(15), soundex(hame), min(t.repeat())

18.4. it JER

__main__":

Soundex HiEH S —H ZK BRI EMNEFAHEBRA KT, BEXQURTFH
FERETA?

P ENBRITREE N —NABZRFARH UMV AENTHR |, 2L
FHERE TR, X{ER soundex/stagel/soundexte.py PEHMFIE (BHRI%
HFHER) -

charToSoundex = {"A": "9",
"B":
"C":
"D":
"E":
"F"
"G":
"H":
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"L 4,
"M": 5",
N": "5,
"0":"9",
"P": 1,
"Q": "2,
"R": "6",
"S": 2",
T3,
U e,
"V
"W 9",
X" 2,
AR
"z" 2"

def soundex(source):
# ... input check omitted for brevity ...
source = source[0].upper() + source[1:]
digits = source[0]
for s in source[1:]:
s = s.upper()
digits += charToSoundex[s]

YREZA soundexte.py 1THT , IXEEERIN :

C:\samples\soundex\stage1>python soundexic.py
Woo WO000 13.5069504644

Pilgrim P426 18.2199394057

Flingjingwaller F452 28.9975225902

XEABRER , BCERERRITRE ? AN FRFAIFEA upper) Fite
RARRERE , ABNFFFEEA uoper) —IRTJRESTFLE.

RIGE—TE—FLHEEIL digis FRFEE, —TE—RLWEEFRIEE RBBCE.
Python N , BRBSFEARINE—RVUE—IHNFNE , RIFEFIA
1.

B , Python I TFIR. TJUBESMHFERFEMENSIREITF. MEER
join() AT LARE S ISR & HFATER.

IXA{ER soundex/stage2,/soundex2a.py , 3EIT map ¥ lambda FEETE R REEEHR AR -
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def soundex(source):
# ...
source = source.upper()
digits = source[0] + "" join(map(lambda c: charToSoundex[c], source[1:]))

KEIR T , soundex2a.py FHEAR :

C:\samples\soundex\stage2>python soundex2a.py
Woo WO000 15.0097526362

Pilgrim P426 19.254806407

Flingjingwaller F452 29.3790847719

E4 lambda RN ERFAETRE T NAFZRIIREAFFEFBRIEE).

soundex/stage2/soundex2b.py B T — N FIRIBHFEE( map F0 1ambda :

source = source.upper()
digits = source[0] + "" join([charToSoundex|[c] for ¢ in source[1:]])

TE soundex2b.py P{E AR IE/FEL, soundex2a.py B1F B map F lambda 1R , {B1R
BRERYIBRIIR (soundexte.py F—rE—F MHEFRFE) :

C:\samples\soundex\stage2>python soundex2b.py
Woo WO0O00 13.4221324219

Pilgrim P426 16.4901234654

Flingjingwaller F452 25.8186157738

ERERASEARNFERELET. FATHRE—MEEBNXATR. F
RNBIZERKENFATS (RERSEMIIERE) BXERN 0L
FRIBEA BFREFTRE. 18T Python B RMIBXFHE SRR IR %K -

string.maketrans pRIZK.

JXEIEE soundex/stage2/soundex2c.py :

allChar = string.uppercase + string.lowercase
charToSoundex = string.maketrans(allChar, "91239120922455912623919292" * 2)
def soundex(source):

# ...
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digits = source[0O].upper() + source[1:].translate(charToSoundex)

X LAETFATA ? string.maketrans BEE— NI NFERFEENEIRERE | E5—3H
HE_SH. FHMT TP SREFFE
ABCDEFGHIJKLMNOPQRSTUVWXYZabcdefghijkimnoparstuvwxyz , 58— NS EF TR
9123912992245591262391929291239129922455912623919292, FEIHER T ?
BFSENATKNFRZNREE. A RNEI9, BRHNE|1, C B4
3 2 FF. BERE—NFHR, ME—MRULLEIFREFIX translate 1F 7
R REHELEM. EIRIE string.maketrans T X HI4E PR N2 RFENEA XTI B9
H=F.

timeit 27K soundex2c.py EUTE X B FHXT 4 A\ FHATIEI A —1%
=

FLHAREE L IRTR

C:\samples\soundex\stage2>python soundex2c.py
Woo WO0O00 11.437645008

Pilgrim P426 13.2825062962

Flingjingwaller F452 18.5570110168

RATTBERRISEEZ 1. Python B—MEERER , B EAEMEN T— MR
NITAEERZHEE. AT R !

Example 18.4. BRI BIELER : soundex/st age2/ soun dex2c.p y

import string, re

allChar = string.uppercase + string.lowercase
charToSoundex = string.maketrans(allChar, "91239120922455912623919292" * 2)

def soundex(source):
if (not source) or (not source.isalpha()):
return "0000"
digits = source[O].upper() + source[1:].translate(charToSoundex)
digits2 = digits[O]
for d in digits[1:]:
if digits2[-1] !=d:
digits2 +=d
digits3 = re.sub('9", "', digits2)
while len(digjts3) < 4:
digits3 +="0"
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return digits3[:4]
if _name__=="__main__":

from timeit import Timer

names = ('Woo', 'Pilgrim’', 'Flingjingwaller")

for name in names:
statement = "soundex('%s')" % name
t = Timer(statement, "from __main__ import soundex")
print name.ljust(15), soundex(hame), min(t.repeat())

18.5. LS REBHE

Soundex HIEMNE =L RERELERFN. EHEERERIE?

XEBEFKIBEBITE soundex/stage2/soundex2c.py FHIAS :

digits2 = digits[O]

for d in digits[1:]:
if digits2[-1] != d:

digits2 +=d

X E & soundex2c.py BITEBERIN

C:\samples\soundex\stage2>python soundex2c.py
Woo WO000 11.437645008

Pilgrim P426 13.2825062962

Flingjingwaller F452 18.5570110168

F—HERER , EREERFNE—RIBRE dgts1] EBBFRE. JIRRG|

KRR ? R LD EFHFESINZEPUERE

AN

X B B soundex/stage3/soundex3a.py WK [EIZ5XNa) R :

digits2 ="'
last_digit ="'
for d in digits:
if d = last_digit:
digits2 +=d
last_digit =d
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soundex3a.py FEANEL soundex2c.py 1IZ4TEIRZ/D , MEAEETGEE 8L (ERH
WERBXREOTLHEX—R)

C:\samples\soundex\stage3>python soundex3a.py
Woo WO000 11.5346048171

Pilgrim P426 13.3950636184

Flingjingwaller F452 18.6108927252

At soundex3a.py NERI ? ELSL Python HIES IThEEIRIERER. ERER
digits2[1] AR ABR. B—HE , FLRE LM EFERERINEF6E
—MEFHEN T RBWE , XERAR TR RS | ERETHRE RN

AL,

WEBENTAE R EARRR T EREE, MRTLIEFRFEUEFFIIRRSRF
BAERFIRENESFIRERATEE. BEEABREERIIRPHL—
NFER , MEERSIRENSEX—RHARES.

BR , ERAMEH range) REABE—DERS IXMFHMARNIIRZTN. £
XERS [ BF—HERRIIRALLHEWNEABDNFR. XFEBERSE—
PMFEFBIIR , MAFHFEHIE join) RITERFTES.

iXﬁzEl'-: soundex/stage3/soundex3b.py :

digits2 = "" join([digits[i] for i in range(len(digits))
if i == 0O or digits[i-1] != digits][i]])

XERTE? —AF | T,

C:\samples\soundex\stage3>python soundex3b.py
Woo WOO00 14.2245271396

Pilgrim P426 17.8337165757

Flingjingwaller F452 25.9954005327

BUIRERE A BRTHX Ly ik #f R 2RO 9. Python TTLLEE—/ M
SIE—NFRBEAA—NFHIUR  listCave) 1R[E o, b, ¢, BiH—2,
FIRTTAB AR it oA, SH——REE— N FHNIIR EEFF
B) , MAREERBIETIRMITRYR ?
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IX{ER soundex/stage3/soundex3c.py , MBI IR EBRIELZERITTEK :

digits = list(source[O].upper() + source[1:].translate(charToSoundex))
i=0
for item in digits:

if item==digits[i]: continue

i+=1
digits[i]=item
del digits[i+1:]

digits2 = "" join(digits)

IXEL soundex3a.py 3k soundex3b.py HRIG ? N |, LR EXZBEBIHEHN—TF ik

[16] ,

C:\samples\soundex\stage3>python soundex3c.py
Woo WOO00 14.1662554878

Pilgrim P426 16.0397885765

Flingjingwaller F452 22.1789341942

HAEX LR TR TLM B8 (R, RAREH2HEE. EFIBmAL
RIRE T EEREZNFLETTTE (soundex2e.py). B ERERBIRABEIR.

Example 18.5. ERK BAELER : soundex/st age2/ soun dex2c.p y

import string, re

allChar = string.uppercase + string.lowercase
charToSoundex = string.maketrans(allChar, "91239120922455912623919292" * 2)

def soundex(source):
if (not source) or (not source.isalpha()):
return "0000"
digits = source[0O].upper() + source[1:].translate(charToSoundex)
digits2 = digits[O]
for d in digits[1:]:
if digits2[-1] 1=d:
digits2 +=d
digits3 = re.sub('9’, "', digits2)
while len(digits3) < 4:
digits3 +="0"
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return digits3[:4]
if _name__=="__main__":

from timeit import Timer

names = ('Woo', 'Pilgrim’', 'Flingjingwaller")

for name in names:
statement = "soundex('%s')" % name
t = Timer(statement, "from __main__ import soundex")
print name.ljust(15), soundex(hame), min(t.repeat())

18.6. L4 R 1
Soundex BEHNRGF—F BN ELERATHEREKER. BENBEEMTA?

XEBEBITE soundex/stage2/soundex2c.py B EI{ETE -

digits3 = re.sub('9", "', digits2)
while len(digits3) < 4:

digits3 += "0"
return digits3[:4]

X E & soundex2c.py BRI :

C:\samples\soundex\stage2>python soundex2c.py
Woo WO000 12.6070768771

Pilgrim P426 14.4033353401

Flingjingwaller F452 19.7774882003

BENFE—HEZUEFBRAENREN. XENREKRE

soundex/stage4/soundex4a.py :

digits3 ="'
for d in digits2:
ifd!="9"
digits3 +=d

soundexda.py R T05 ? 28 :

C:\samples\soundex\stage4>python soundex4a.py
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Woo WO000 6.62865531792
Pilgrim P426 9.02247576158
Flingjingwaller F452 13.6328416042

BE , . —"NEFEERFHNOTEI ? HAITUB—NMELHFRF
$7J_/£1'ﬁf(§u JXﬁxEl'—: soundex/stage4d /soundex4b.py :

digits3 = digits2.replace('9', ")

soundex4b.py R 718 ? iXZNEBRHK A , CBURMAE :

C:\samples\soundex\stage4>python soundex4b.py
Woo WO000 6.75477414029

Pilgrim P426 7.56652144337

Flingjingwaller F452 10.8727729362

soundex4b.py PIFRFE T HEXT T RS EFELERE | E2XTE/NMIENR
(1REZM =) ZDEL soundexsa.py BETHIIELE. HEEMMWHAEE—EH , XfF—
MEOURLEE | ZDTTEEXT AN —LAB LB LE. BT , KREMBEAK S IAK
ArthiRen , PIABIERIE , (E2AI= T RA.

RENREENZ , WRINRINEENREME | ATASFEERESRE
THFFNKLER. IRTE soundexab.py PEENNAIEMZ XN TIEN , ER
KIBKERT . F—T soundex/staged/soundexdc.py TiH R A :

digits3 += '000'
return digits3[:4]

HMNATATE— while TEIRRAFTFER ? Tl EIHERN ) FEILERE
RROUFR , FEEMNFAERINEEE TEL—PFA (EEM source PRI

REIFA). XERERMNTMURERLNEERI=1F , RGEHT.
AREREFIERED , NMK—HHAHEFEBR O] SRGEANBRTR.

FA1EF while JBERG M soundexac.py PIRIS/EFEMIRE 2 KBAR T :
C:\samples\soundex\stage4>python soundex4c.py

Woo WO000 4.89129791636
Pilgrim P426 7.30642134685
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Flingjingwaller FA452 10.689832367

&g, BE—HEITUSX=METHRER : (RULIEENE&HA—1T. &

—HR soundex/stage4/soundex4d.py .

return (digits2.replace('9', ') + '000")[:4]

TE soundexad.py PIEPAERIBIMIE—FTTILALL soundexdc.py FHIRABA— S :

C:\samples\soundex\stage4>python soundex4d.py
Woo WO000 4.93624105857

Pilgrim P426 7.19747593619

Flingjingwaller F452 10.5490700634

TIEEEE  MELKEARE. XERD? REEREREFNILE. 16
HAE—Y). FRERAFTERNSE N ZSIE RO T 45 A8 1.

18.7. /Ngs

X—ERR TN EE T , XEEH Python TS , EEMANE
WIE .

MR FEFENREZXNAGE SRR ERE | ERENREX. ERFR
ERAEEZLU C 1B HIFNTT LAAEEE/RAITEN, LIZ1T |, /RE9TE
IFAILA Python 495 B B ZE@ 1 Python fRRE2HZ1T.
NRFREEEENRERNAZREFTEERE | EEFFETIE. ©
1EBRLA C miFH , PILLEEREEK.

FHREKKEFTZRARIR , (B2 string.maketrans Z ZSHIFFTR ek F0F0
isalpha() Z X RFEHIEEIR. 20R Python BEMHIELIRA | BiE
v !

FKERBHT. B —L8 BN EEEHREN.

RERRRHEBER A | HEREHTRE—Y).

RE—RAEE T , IEPHROXMEFRE=EHESEARNARTE
20%. KET | WERE—T : AT ARVRKERT , SOV HLHER
A RREFSFRHEEEER ? REREMA/MEL » ESERAmAL 2
AEEGDERAEZ LIS , NMZR THE#mA T MRNERt. 7
ERmBZITRFH Python REBHEE , RAIBBHRRNUEIETL] ,
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HAMECIA T RIE.

B E soundextd.py FESGFMNIRK S _E#BEL soundextb.py 18 , X SYEE BT,
KFE. AEFEEZSALI T EXSMEERF BN , B M #fS
BEEMLARE. XA bug B FMNRASREEUEIE. —FE
CESHAFMR | soundex2o.py FEFEN A _EEMRT soundexte.py, —IFIE

() soundex3c.py [:l:, soundex3b.py 'U% —iélf
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Appendix A. H—2 B

Chapter 1. &3 Python

Chapter 2. &— Python #£FF

« 2.3. BRI
o PEP 257 (http://www.python.org/peps/pep-0257.html) ENX. T
doc string %m_/ﬁ
o Python Style Guide
(http://www.python.org/doc/essays/styleguide.html) 378 T 404
I8 B—/NFH doc string.
o Python Tutorial (http://www.python.org/doc/current/tut/tut.html)
R T7E doc string PAIAEAZH
(http://www.python.org/doc/current/tut/node6.htmI#SECTIONOO
6750000000000000000).
. 2.4.2. fiEXt% 2
o Python Reference Manual
(http://www.python.org/doc/current/ref/) TR T 7E Python
AYERT R KA X
(http://www.python.org/doc/current/ref/objects.html) , EAHLE
PESTRBAN , X EITIEX M a7,
o effbot (http://www.effbot.org/guides/) 45T Python X5
(http://www.effbot.org/guides /python-objects.htm).
. 2.5. [Xr54E]
o Python Reference Manual
(http://www.python.org/doc/current/ref/) i T3 X 4gi3t el &t |,
HERR T S SERGEHER
(http://www.python.org/doc/current/ref/indentation.html),
o Python Style Guide
(http://www.python.org/doc/essays /styleguide.html) i T R 1F
BI4EE RS .
o 2.6. MRS
o Python Reference Manual
(http://www.python.org/doc/current/ref/) 118 J S A TR
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(http://www.python.org/doc/current/ref/import.htm|) B JEEE4RA 5.

Chapter 3. NE #IEZHY
. 3.1.3. M dictionary B TE

o How to Think Like a Computer Scientist
(http://www.ibiblio.org/obp/thinkCSpy/) ##% T dictionary F0404T
{52/ dictionary RRAUMERXE K
(http://www.ibiblio.org/obp/thinkCSpy/chap10.htm).

o Python Knowledge Base (http://www.fagts.com/knowledge-
base/index.phtml/fid/199/) B¥FZAEF dictionary B/~ EIES
(http://www.fagts.com/knowledge-base/index.phtml /fid /541).

o Python Cookbook
(http://www.activestate.com/ASPN/Python/Cookbook/) 38 T 4l
fals@xd key Xt dictionary BI{EFHITHEF
(http://www.activestate.com/ASPN/Python/Cookbook/Recipe /52
306).

o Python Library Reference
(http://www.python.org/doc/current/lib/) B&E T B M
dictionary 5k
(http://www.python.org/doc/current/lib/typesmapping.html).

- 3.2.5. fFMA list BEERF

o How to Think Like a Computer Scientist
(http://www.ibiblio.org/obp/thinkCSpy/) #HA T list , HEE&iH
W T R0MTHE list VEA eRENSEUE S
(http://www.ibiblio.org/obp/thinkCSpy/chap08.htm),

o Python Tutorial (http://www.python.org/doc/current/tut/tut.html)
JRIR T H0faTHE list VEATHERRADBAZE
(http://www.python.org/doc/current/tut/node7.htmI#SECTIONOO
7110000000000000000),

o Python Knowledge Base (http://www.fagts.com/knowledge-
base/index.phtml/fid/199/) EI& TH X list B I, ja)i%
(http://www.fagts.com/knowledge-base/index.phtml/fid /534) 3
BEWZER list MREHLED (http://www.fagts.com/knowledge-
base/index.phtml/fid/540).

o Python Library Reference
(http://www.python.org /doc/current/lib/) B4ET BRI list JFHE
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7.6, NEHIS : IS

Z5ALE , REERLEEMRRN , MEELERL , KRB LEL.
BERIENRIAEBLLXTEN BANIIGE. B— MR 4L LA L8
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YRETLARBAR R P e A BT, ARTT AR IR LRV B
7.7. /N\gE

X RRIENEREHEEB TR TR D—8R5Y. Bandi , BMEIRIL
HEEXITE , BEHK , FEARRAANELIT.

Chapter 8. HTML #ME
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8.1. Y

22 H1E comp.lang.python

(http://groups.google.com/groups ?group=comp.lang.python) _-&FZEI|3=F
WTFWEA : “ BAABENKE HTML ST FIH B H k| B1E |5
e R ? " B AT BE (ST Imunge] 3B HTML XXHEBISCE |, B2
NEREBRCR ? " “EATBE—IRGEABE R HTML TR (30| HHBR|
5 151 B 2 AEHEZAA XL EM.

8.2. segmllib.py N8

HTML 2L 3B =H : ¥ HTML MR ERER A E , STHE#HITINT |
BEERABEBEHREMR HIML, E—52181d semliib.py KERE , ©=2
FRME Python FER—ERSD.

8.3. A HTML T

AT M HTML U RREREEE | ¥ sGMLParser ZSHAT T34, , RIGXT7HE
ERIERNIMO SR E T k.

8.4. BaseHTMLProcessor.py 148

SGMLParser B AESTHATMER. ©REMT , o , BT, XIF
THEWBENARASBRAMENK— NI |, E2XEHRAAEA
8. SGMLParser 2—7N HTML J&88&" (consumer) : '©HEW HTML |, BH
SRR, SEHAK/NR. EMNEAEEIN , ERI—TY , &7
E X sGMLParser BI-F2E | BOTLIHIRSF AR CHERB RN AR |, 10—
MR AR EEN— MR, RERITEEEXIREETR—2. K
MNEEX—NTTLAHRE seMLparser ALK AEREAR—1NE | #
EFEEEN HIML 3. AEARRENRR , XPIEEE— HTML £
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J=& (producer),

8.5. locals #0 globals

AR B— T HTML AIBMERR , 38— F Python QNI AbIEATE.
Python B NHNEKIEREY , locals 1 globals , AR T ET dictionary
IR EISE Y --L P

8.6. T dictionary B RFEEE ALY,

BRI RFERINNER , ©FER dictionary TTAZERK
tuple.

8.7. 5 fE =

FE comp.lang.python
(http://groups.google.com/groups?group=comp.lang.python) _t B{—/ &g
JIaERE AL HTML XX, BHEIRE S 1S3 , A8
KEMeiiEask  REATHEIATR ?” " —RXHEFNLEIE
BT IEZIENAZ—MRHIMB Pk , M XHE HTML &—
MIMCIES WESR , ERMBERTELNEER:ET HTML KIS H K
iE. MEMERBES | SEERE—M T ALK HTML FTEHER. )
RNEMHARRA , RIEEKNBHEEDH HTML 353 BaseHTMLProcessor
USRS MEER.

8.8. dialect.py N8

Dialectizer &&= BaseHTMLProcessor (IfE128 (F0FH4Y) MJRAEZE. TET—Z7
BB HXT SCAERFHAT TALEE |, (B2 EHRIRTE <pre>...</pre> B [8] 4T
IR BEBHET.

8.9. ¥Rt FE—xL

TRz SN I HACE I H AE RSN RERE— RO R T
HAEBET L,

8.10. /N&
Python [a) &3t T— N KT R | sgmilib.py , TJLUESH HTML 5%
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file:///home/huahua/Downloads/book/Python/diveintopython#dialect.dictsub
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BA—RE X REERATRIE. TJALLF S A B S RERX T
H

Chapter 9. XML &ME
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9.1. Y

K038 XML BRIfPEARK . —FP0Y{E SAX (“Simple API for XML”) , &
KITEFRE , —KIZE—8 XML AR , AEX AW E—NTR
A— . (QRARIET Chapter 8, HTML 418 | XX iesk /B3
&, BAXE semiib TEHM . ) H—Ir=N04 {8 DOM (“Document
Object Model”) , B ITERE , —IRHEIZAEAN XML XX , RE1E
Fi Python ZKBBE— N REBRRER (ARG HITIER). Python HiH
X RR AT NITRAERR R | (BRAE R P X DOM,

9.2. 1

SChR BB — XML X2 RE 2 : RE—TRE. (BF , 7EiRE
fRABAT AR, REENAA—T , Wie— T4,

9.3. XML fBAT

IEANFBE | SRR — D XML SO Z3RE B8 - RE—THE.
NXEHRE|BILEARIFECTHET.

9.4. Unicode

Unicode &—N&SE , AXREF R ER EFAEARIES HFR. 24 Python
FRAT—N XML SCR BT, FrE M EEERZ LA unicode FERRFIENF
==l

9.5. 3

B —FHEHEE— M RNFRIER XML S TTEERZ IR, Q0R4R
IEESHERERINARE , MISEEITRREN TR XML 32, B
E’Télﬁ'fd"'{m-U'&JiﬁE@J'E . getElementsByTagName ,

9.6. YialTLEEBM
XML TTRTUBF—NHKEZN B | RECAKHBIT T— XML XX


file:///home/huahua/Downloads/book/Python/diveintopython#kgp.attributes
file:///home/huahua/Downloads/book/Python/diveintopython#kgp.search
file:///home/huahua/Downloads/book/Python/diveintopython#kgp.unicode
file:///home/huahua/Downloads/book/Python/diveintopython#kgp.parse
file:///home/huahua/Downloads/book/Python/diveintopython#kgp.packages
file:///home/huahua/Downloads/book/Python/diveintopython#kgp.divein
file:///home/huahua/Downloads/book/Python/diveintopython#kgp

Dive Into Python http://diveintopython.org/

WE MBI REET.
9.7. Segue
PAESZ XML Kz 0CHR. T—ERERMERNROER  E2ER

ETHEEFEMRENHEIE  ERHmARLIE , £/ getatr FH1T
FESR , AMERGJTINARF R A EFTRERFMITHERALE.

Chapter 10. B ZA<F03%
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10.1. EHN]

Python HERBRNEZ —REHHNSHE , MINSHEHKBRNBE
Z—R KX file-like) TR,

10.2. FRAEH) A 1451%

UNIX FIFEEXTRERA. TRERSIRETRIESIERTRET.
EX—TRAHMRRENANAEEH.

10.3. T E R T &

kep.py R TERETT , FEARIEIT XML LIRS , EIISGFEER LAS.
E—ER , FIRMA SR EMTE SR ERETT R EH.

104. BHRTSREEFITS

R XML B, B— PN ERNC R EERA MEETRNMEER
EFUR. O, mEEXEP , — et TRITUERD N o TR, H
hE—NRIUESRERE , BIFHME » TTR. IRREERIERS
ref ZLFH) p TR , FAEHEAM 0 TREOET » TR,

SE=MERN XML LRI R RNABRET N REXF TR EHRSD
BEWEERHP. BITEHN XML X 2EEH UK RARN , &
—ANEBZE T Python XIZRRK. XHEASHNREKET—D
Document X2 R. Document INELE T —NELZEZA Element X (KRR
XML #RiE) , HFRE—NITUEEETH Eement X, Text XI5 (R
IRXA) , & comment MR (RARANERER). £ Python FENBE
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MHRFEZENINKSEFETETS.
10.6. AIPEFTHEL

Python SE& X FFOBEES-MTIZTHRERF , X FFEd 64T SHA
FREAREESET. XEHIER XML 2N , E_2XFREA
TJRESERGTAE , BRENER—TET.

10.7. ERHIAE—EC

FEL THRRESEMNRA. LHRNEREENAEFRENTESE]
—EeH.

10.8. /Ngh

Python TG MBHTAIIRAE XML XAHFET FRAMIEE. minidom Hed— XML
SR ERITA Python 3%, HR#E TIHMERISTTRIEN U3/8). 2
—2 , ZNER/R T ATFIRA Python BEE—/NESL T K TS
ERGTIRE, TS, HRAE , EENTT—MEFHEE
U A BEEN.

Chapter 11. HTTP Web fR%
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11.1. I

TEVHARR0{A] T2k web TWATZOMIM URL BT XML B , IREAESS T T
HTML ZMEFD XML 4038 | 3T RIEFAIRE £ EHIRITH X HTTP web
FRZ B ERT.

11.2. #ESFIT HTTP %

BRA0RARIEFD HTTP FERIR , HI0—4 Atom feed JCE. ARAUE
TE—K ; MR —KN—K#TEE , 08/NT—IK , ARHE news
feed WL SREBRFHER. LRITE LA — R EEMRBHNITIER
SSUE , REEBWATRHAT.

11.3. HTTP B

XEFAAMRAFRIERN HTTP EEHE.
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11.4. i HTTP web R

B5T , WLFATFFE Python HTTP FEHIETAF IEH BB LS LS _ LR EH)
Ui XMNAENETHRETEHRER , BARKERIIBREZHFE.

11.5. 1% B User-Agent

WEARE) HTTP web BREZE FImtSE—F 32 F UserAgent &4 7
#RED. ATHEEX—S , KEETSEARK urlib THIRAZ! urlib2,

11.6. KME Last-Modified 0 ETag

FEARRAIE T E/RE web RZEKRDIRNBENXH HTTP LER ,
BETRBEBUAIRN LastModified 1 ETag S5 B M HF.

RITLAE AR ARIREE N URL LIRS RAIBK A E R @A G E
5E[a].

11.8. ANBFYEEUE

HFEXFNRE—IEEN HTTP FFIEREZE. 2 web REEFX
EEERIENEE S , X OO MSELEs _EER B KBEIEHR 60%
. XCHERT XML web RS , B XML ¥HE B EEETT LIRS,

11.9. 2EPE—7C

HEAEBENTHE—NEEEH HTTP web B FImBI B A BT, LT
NEFNTHENEEEI—E.

11.10. /|\é:'=|;|
openanything.py XX ELEREMENAETT LASER=M TAE T .

Chapter 12. SOAP Web fR$%

12.1. BEY

YRF Google , XIE ? ER—MRITHRERS |E. REEHELELE
BT i8] Google BIRRERYE ? IEIREEMET. TEE—1
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F8 Python #%& Google HFER.

12.2. &% SOAP E

SAEFRREMATEARR , ZERFE ERZE Python iR,

12.3. 22 A\_SOAP

VA FITAZ R A SOAP 1% LTNEE. BIRZBIRMEAFF SOAP ila] M ARS
et AT RRNELDI6E.

12.4. SOAP 4R RZ-Er4E

SOAP R T— MR EINEFILE RS BHFR.

12.5. WSDL /W48

SOAPProxy 2575 #0518 Fi H = B b 35 M) EIhAE SOAP Jrik. IERNARER
EEH | SXEREZHTAE , soarproxy UEFEAMSER M), TIRE
HEWZRM T EEENTFE.

12.6. LA WSDL 31T SOAP N4

BMEMEREES THWABEEY , WSDL th R T —/ s ii w2
BBKkZENHE. KMTEHARAXRSFHIAONAR. £F—LH
PR ARSI E B3 |, {8 WSDL =l |, FrFAITER =R FS
—TFfIfERE.

12.7. #'E Google

WA EZBXEFGERBZINAERAE |, FEEEITVEEENE
MEATREHER.

12.8. SOAP W8 AR s BEEHERR

2] , SOAP WLE RS Kt AP WA BV RHMAS. BEHEBNEH

=
12.9. /gt
SOAP M4 IRZZIRE RN , H U IHN ERERIRZMERSHIREAR
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BINZA. X—E3HA M T ER—MERNMA.

Chapter 13. BT,

13.1. BOM=Z=REFENE

ERENETS , B REAES , RRE RN, SRR EIER T
BIEF. BARYREST Python HT—EHTHE , A TRILEKIE
BRFFRZET O IE

13.2. I®RA

WEMCEE N THRNOEREFIN ARG, TE—F2BRILE
FARKER : (OB EFFR—DINLEM (test suite) SRIMTHAARARRE) &
BLAHBRENITELER. &RE : FEARRFROEFF R,

13.3. romantest.py /M8

X R BFFRFFRFA roman.py HZ DEFHBAE F 8 STRIMRA 4
(test suite), TRMESLZIE L EANZATHETIEN , MFAFERZES
EZEERARR. TEEREY , MERRRHSGT.

13.4. JFEMER (Testing for success)

B8 ST B0 B At AL B MNA R 61 (test case). — MUK FIR[E]
B— R T BB [,

13.5. TAMEER (Testing for failure)

15 A R AT ReR KU B AR AR | ARiE BEIMNATTREHA
SEBRBRMNFER. EANEETRMETEL , AIRRHEIR
.

13.6. =& MR (Testing for sanity)

FEFLRN—ARBPESEENFERER , —MEAKBAB
F—NE B BN A EXHEFERAT , A TEERINTTAEIRES
A% B % A W RRPASEIEREETIESFER.

Chapter 14. it e 4R fE
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14.1. roman.py, & 1 JYER

ZIBRIA L, BTMRTAETER , R 169 5 B2 TR IR K
KT, IRBDHEHSERX N TR , FFL60ES B 80 2 ST ER
ERME , BEEZLETE roman.py KIE RSB EIEAI— D@D

14.2. roman.py, =& 2 Y Ex

DAEARE T roman IREREIKBIHESS | 2U T F6E ABBLLE D M 8 B R
g

14.3. roman.py, 58 3 BiEx

BNFE toRoman XTFHLEIEA (1 El| 3090 BE) DReEWH T E , Z1EH
REIBFRLTTHEAN (IR E A A) BEHE T

14.4. roman.py, =& 4 Y EX

IUAE toRoman 5ERK I , UGG E fromRoman MIBTME 1. Bt AR INEE
NT R XL B RIE M SEREIELEH |, XN TAEASEL toRoman BR
BRI,

14.5. roman.py, 58 5 B Ex

BUE fromRoman XT T BRAMAGEBIER TIE T , RBARE— KN
BHMET : RELER TETIRMARKBELNT. XEREERE
$@§_4\$ﬁ$%x%ﬁ§kﬂquﬁﬁ$ JXHZ toRoman EPW
HrE A\ B , BRI LMER— 1 ERN TR : EENFRZXR,

Chapter 15. H ik
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15.1. &2 bugs

RERRE AT 2EB LT , B2 bug ZSLEI. MR
i) “bug” BATAYE ? Bug BIFERBYHR S KM 1.

15.2. 7 Xt Tk A4,
RERBRENHMTIRNE R |, HARUT BTG EFRRRX
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EFKRERSERNZEN. KEBNEFEEE @B AAEMI AR
frAa. BMEME , OAETRRREHENNERTR. BEERE
HE , E T — MR —ESBERESHIEE. RAHIRFERERE
H AR B8 e AR X sk B2

15.3. 4

S HEK AT RO RGN RBARE) 2RI PR @1 B 80
R ; AR BSTIEEAR TR ANRBNES 1L BOHNEE. &
R LE =B ITTMRLE TIREBHETTIEHEN.

15.4. JFiC

BRHMREAEFTIA—DHEREERA—E. AEBHXMEFP
RONLBHMRERIERENREN , EEENEN , BEAREHETE
FIERRANZEHF. BF , BINRE 5000 1, AHAR—KHE#
B— I EHRRER ? AMPAENRENOI TXNERRNHFL. R
BY TREYEPOHFEARNEE , PEHFRIBERNEEETER
AT

15.5. /Ngh

BT — M BRANEES | ERS89ERTT AR D 4ER A X 0]
LUENHITBENREE. AEEENRERIREIBTMAHAZ R
AP, AR RE. REFHNUAROIREE  AFFEEFRESR
BES (FralERMEIERER Bug KIF/NYZE). ST
EHEHNMAN SR , LLanIgeEiia. SailiRAR o] Bt
M. EEVIXTTEYIRHEE  —ERR , REREAFTAEER
BYATE.

Chapter 16. FRE4RTE

- 396 -

16.1. BEYT

£ Chapter 13, S & , R¥S T EITTMANE F, &

Chapter 14, JIis {f. 554577 PHRE N T Python ZEZASH B TTIMRTARIE |

£ Chapter 15, B #4 , REBL TR A S KAREM EBFES .
AERIEXLREFREGINE L £PET Bl TR S HNE
B2k Python 58 K.
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16.2. FHEERIZ

MEp-24TIE1T Python REBES , MEEMEITREDERE N FEVESR
B REHULEN.

16.3. E1RAIR T

FEERR T ASIRBITRTIESIR. XENMBHZXEEERR
K F—SRENBIE EWH IR IE.

16.4. Ei0 %R R G

YRS E FRZIR BT F IR BIETERH. B—R7ETLSERE
B TAE : ERE map XX, EETIELIEA fiter sR%XSEAL,

16.5. [ NEAR YR FE

IENR , TTREIEIME B RHIRAR |, AAXEELUER for BRI E 3
WARHT. XE— N EFFNEE. @EXE— MEFUEE. £
F map # fitter 3RIBREILEIEHITEE.

16.6. HNBFNTEER

BT, KEERET. ERATRRFITSFANERIE,

16.7. £ERHIE—HT

REASFI T RBHINIR , AERAMTAZFEFICIRNEI1T © 52E
— NEFRHNFEANEEWRER.

16.8. /|\&

regression.py 127 X E L EINEN ZIRER T,

Chapter 17. AR

17.1. BE%

FERRZIRER. KF , BREIETERHWEL , RN IENRIEN
FIAE R 2§ (Generator), ARk 2§Z Python 2.3 #75 | AK). BETERLL
AKX AT A AX 218 Z K.
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17.2. plural.py, & 1 Y ER

YREFET T B) BiA) (EDFHEZOED) RFAFENFR. REFTEAMNRIK
HABKFR (F&) BE , AN ENHTARNBRE. XIERGE
IENERXAE TAE.

17.3. plural.py, &5 2 MYE&

WEREN—MERARE. RAEX—THIRBIRFTLS « 2R
BB, BNFET—HR, RN EFEREF—BIRRLUE
B H—ER B EAL.

17.4. plural.py, & 3 PER

BENLEAANY ARG ERRREE BE. IRAKASEERA
REN : IREENRXT wes FIRZPHNBEABEA. LHAE
EZEAINRHLMIERNE X B EL.

17.5. plural.py, &5 4 BYE&

EHATEGEABPRER 2L, MERERZHE RN,

17.6. plural.py, 58 5 ME&

REEREE TBEERAR , LRIEEHIEREMNERAE R L —1
FRBIR. FIROPRECIEFATBREKBER IS |
M aJ AR A E NSRBI TR 4D,

17.7. plural.py, & 6 M EZ

MAERDHERIFIRITERK2S (Generator) T,
17.8. /NgE

X—ERRNRT T NMAENEREAR. EIHAHFERTEYE
L.

Chapter 18. HEEELAL,
18.1. IEE 'n'ﬂg’"
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BTABRNIRPEFERSHAPHRAR , UETIRREFTERN
IAF.

18.2. {F A timeit &k

KT Python REBEUARFEAENRZREZRDRE , RAEECHEIT
B R %A

18.3. {f NIFRIXT

H¥

Soundex RHMHBE—HERREMAZETE — I EFH. B2
RFHFIE ?

18.4. {ffv =R HEFF

Soundex HIENSE _F R K RIFEMNIEZAFHBART. HEIXK
RFNFERMTA?

18.5. {4V FIRIRIE
Soundex HIEHNE=F—EREEERFR. EFBERIERE?
18.6. 1% e

Soundex BEHRE—F X EERATHNEHEEKER. BENME
=fta?

18.7. /N\gE

X—ERR TSN EE T , XEZH Python S , EE
IENEREER.
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Appendix C. FrITFIER|]

Chapter 1. &3 Python

Chapter 2. &— Python #£FF

2.1. B

Tip: ZE Windows _FiEfT
FE Windows B4 ActivePython IDE 4 , TJA3%E#E File->Run... (Ctrl-R) 1=
T Python 2. MiBERFBEREXREEOS.

Tip: ¥ Mac 0S Li=Efr

7£ Mac 0S B Python IDE P , TT2A1%# Python->Run window... (Cmd-R)
SRIZAT Python 127 , (BESEREB—NEEMNELT. £ IDE PFTH oy
R, REFOG LANRE=/A , BEXMERMETE |, A5
#¥ Runas __main__ %&F. XMREEERRE—REREFN , AT
FMER IR B E X,

Tip: 7E UNIX b3&T
TE UNIX FRBHIRIERST (8FE Mac 0S X) , TTLLEL 6321T : python
odbchelp er.py Jéﬁ'*ﬁﬂ%

2.2. pRENFSEA

Note: Python vs. Visual Basic HhREE

£ Visual Basic B , gR%{ (F&[[EH) LA function FF1& , MFI2RF (FoRE
{B) LA sub FF2&. 7E Python FRBFER. RBEH , IEHNEHEHSE
BEME (RETIEEA None) , FHEEAHHREEBLA def FF1G.

Note: Python vs. Java KhEE{E

TE Java, C++ FIEAMESKENES P , UNEFEER IR E(ENED
RESENEIERAY. 7E Python & |, KITH A B EPHIEEET R
REHEREL. Python SREMLE TR EERNTBHEEIBIERELCR T K.

2.3. BRI
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Note: Python vs. Perl 5| &
—E | SR EXRa R85 S XNEa¥E [ SHNFRFENE L)
%, B& Perl B9l qq/.../ .

Note: 4R doc string BRriFi%#E

V22 Python IDE {88 doc string SRIE M E T SCEURSIEER |, FIAY
BA— M ERHEE , BH doc string BRA—NTERR. X—=0JA
NAEREA , EREHHFRBRTERBEN doc sting B,

2.4, PO

Note: Python vs. Perl: import

7E Python B import Ft{& Perl P require. import —> Python BT
RERTTLME R module.function SELHIE) E BIERZEN ; require — Perl R ST |
RO AME R moaule:: function vj5[8) & B BR%K.

2.5. f{14aE1]

Note: Python vs. Java: {&EFNEaE5E
Python fE FIEEIZ=R 3 ENEE) , B S4B A BUEEER. C++ #T
Java ERASKNENET , FES KBS,

2.6. M=

Note: Python vs. C: Et#H B{H

5 C—# , Python £ == ELE , £ = WE. 5 CA—#,
Python NXFFITHARE , FIUAARSHIEEHITELRANE /M TR
ERTEL.

Tip: Mac 0S EH if __name__

TE MacPython L, FE— M EUIMIZTREKFF if _name_ FHKITHK.
REBOELANREG=FA , BERRKBEHESE | 1\ Run as
__main__ #i%.

Chapter 3. NEHiEIH

3.1. Dictionary N8

Note: Python vs. Perl: Dictionary
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Python tPE] dictionary BU{& Perl U hash (¥5752020). 7E Perl B0 , 5
BN HENERSEL % FRFLE ; 7 Python B, ZAETJLMEEERS |
FH Python ZERTRSICT T EEIERT.

Note: Python vs. Java: Dictionary
Python tPE] dictionary 1§ Java B Hashtable 25431,

Note: Python vs. Visual Basic: Dictionary
Python B9#] dictionary & Visual Basic BP[ Scripting.Dictionary X5 B304,

3.1.2. Dictionary K{&ek

Note: Dictionary BTCFFH

Dictionary IRBITTRINFHELS. WITER NFEL T 2 AEHK , e
REFBNEEHS. X2—NEENSYE , ©aEFBEL—4F

FH , TTEIMITUF (BLA key BFERIFF) 7B dictionary TTR KBS
RIRPE, F—LsCHXLERNITE , ©IIRZERENE dictionary
bk,

3.2. List "B

Note: Python vs. Perl: list

Python #] list Z0[&] Perl FEO%HE. 7E Perl F , FIRGRAEHEANEZER
ZA @ G ; 7 Python B, B TTLUEEERE , 3B Python 7£
NERRICR FEIERE.

Note: Python vs. Java: list

Python B #4 list B Java FHIEEH (ETT AR B X EE3EAE |, (B
Python B #4 list Lt Java PEIEHERK). — NEIFHIZELLZ ArrayList
K, eIILMRFEENSR , FETEENF TR ST E.

3.2.3. 7£ list FHEE

Note: {d[i§ Python BB True ?

TE 2.2.1 JRANZHT , Python BB BN /REIERE. AT RN
ERBGE , Python FEAR/RIME (A0 if 18/48)) PILFHER IERE , BIETE
BRI -

o 04 false; HETBHREEA true.
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o T (") A false; REIBEFHEEA true,

o T list (1)) A false; EE A list &4 true.

o 7= tuple () A false; EEFTH tuple B4 true,

o %= dictionary ({)) A4 false; T A dictionary B4 true.
LA N SRIE AT Python 2.2.1 REJFLERAS , (EIESMITLAE
AEIENM/RE , CRESEAHN Tue EA Faise. BEFEF—NFE
EAEN ; XLHAETE Python FRE ERA—HFHEA/NE SN,

3.3. Tuple 4B

Note: Tuple Zl list FZl tuple

Tuple TTRAREHARY list , RZIFAR. NEH tuple REFEW— list , F
BE—NEEHREITTRER tuple. T list EREHEEW—A tuple :&[E—A
list, MR EF , tuple IRGE— list , T list fBIF— tuple.

3.4. AL EFSH

Note: PELITHS

U—E&BOAETR (V) ABIRSTH , BLENTITALMEM T X4E
B, BLBT Python &% A 4B AL UITT 8 5F .  J0R 4389 Python
IDE RN [E4ETAT T 481 | BROKIBEMMAESRELIE , BRiEES
45 B8 R A X AR,

3.5. AR FHE

Note: Python vs. C: =4t E&FE
£ Python B, ERFEEHAMAES C P sprintf RE—FEHIETE.

3.7. 1E¥E list 5SAEIFRF

Caution: 48§ join JE=FFeE
join REEA T ITREFRFEM list ; ©AHITALMN BB, 1&
B—NMNFE— NS NERFETTEN list B35 | 2— 1N 7F.

Tip: A split B&

anystring.split(delimiter, 1) T#— MBI , EEBREHRZ—NFE , A
JERAREFRFRHERSY (BD list PEE—AITER) F/FHERS (B list P
E£_NITR) B, FERAX MR,
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Chapter 4. B KB

4.2, [ ES¥HAHEZS

Note: RjEH k%A
H AR E— NN E BN E— N URESHFEEE UFEF)
) ; RAMT R BAR 8 05 AR AR B T4/R.

4.3.3. NERE

Note: Python B3 B

Python 2t TIRZEHBHNSEFM , R XIFFHNGZ— T EAH
Python IRt NERER. MTHEARBBMES , FEXKVECER T
ELSEFME man TURRREEE T 01E X LARER |, {82 Python
AETFL , ERAEE LE2EXHEAN.

4.7. fF lambda pRZ%

Note: lambda & 0JEH]

lambda ERELE—FR X AE . ~A—FEFEAEN] ; ETsEBER e
iy , FOTLAE X — NN T E R ECATER. RETI1RE
TEIREFRN. FEARBL , #RSKNARET FERERITE
.

4.8. 2EAE—FC

Note: Python vs. SQL : B null {EELE
TE SQL &, RIAZUERT 1s NULL A = NULL 34T null {EEEER. 7E
Python , {RTJLAMEF == None T is None FFFTLLEL , {B=Z is None BE{R,

Chapter 5. X Z A E[EX
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5.2. {8 from module import S A &k

Note: Python vs. Perl: from module import
Python ) from module import * {& Perl B use module ; Python malsls]
import module 1& Perl B require module .

Note: Python vs. Java: from module import
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Python tPE] from module import * 1 Java B import module.* ; Python Of
E(] import module T?j\ Java EF' E(] import module .

Caution:
JRE/VF from module import * , BAFIE— MR R BB AT
SRR A LLEME |, HH &S A EMERE EE.

5.3. XHFE WV

Note: Python vs. Java: pass

TE Python B4 pass IBAFHER Java 3K C PHAIES T (1).

Note: Python vs. Java: Ancestors
£ Python ff , KNERK N ZEEMINERZFTAN/NMNESTE. NRE
Java BE—MEFRE extends X427,

5.3.1. #4118 B2 4R b2

Note: Python vs. Java: self

SMRLE , AT Python 25 A SE— NS (XWFZARTSLAIRE | ) #BOU 1K
self, XPNSHPNEF C++ 3K Java PHIREF this AR, , 1B seif 1E
Python PHAZ—MREF , ERE—MZIMR. 24008, 1iF
BRT seif ZAIMEFAEEHNEZTF , XE—MEEF REHSIR.

5.3.2. THRA[BEAFF self #1 _init

Note: __init__ Jy¥k

_init_ FIERTEN , BER—EARENT , BB IUCERRE A
B _init_ JFiEk (REEX THE). XH#EFLZEHRN : TOMRF3E
Y BAENITH , FRIFEBIEETEHNEY, , FHEHRNSE,

SRBAXEFIE.

5.4. 25 5C54k,

Note: Python vs. Java: Z5BISeilt,
TE Python B, BERSSMSLBIRERA—1E |, e t— M REHT
T. B C++ B Java B— P ERTAK new BRAERT.

5.5. 3E& UserDict : —DEFEE
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Tip:
£ Windows T 8] ActivePython IDE B, #RT] AR T HAEARE) FERR 12 P
KR &R | {88 File->Locate... (Ctrl-L).

Note: Python vs. Java: Function Overloading

Java 0 Powerbuilder XFREI SHIIRNEEL , (HR1E —MKITLUE
BZHNEZNFiE  EXEFEREESHMUAE , KEESHHE
BAE. HewEs (&IPS PL/SQL) EETFETSHEINES , 11
i —NRIUBEZNZSNFE , XEFEEHEEZRE , BEE
HSH , ESMEZAE. Python MEASF: , RZEREMEMAEX
MERBER. — _init_ FEME—D _init_ Fik , NETHTAE
MB%. BNEREEFE— _init_ ik, FEUR—NFEHEFE—
_init_ ik, B©AE BENEN _int_ Fik , EEFXRITURBREK
SRIIRKENE.

Note:

Python B RYEE Guido BXBEMBFEBRN : “FRULIBRENKF
Wiz, BAFTERBEFEARNLERRE , KEKPH— N FEERA
EXPHA—FEN , TJeEESTAREINAE— N FERPERENEFE
ZHENFE., (C++ BFRITERXFAR | FIFK Python JFiE#lE
ERE. VURIFARBE (BLHKMUEER) , AOHEE. FEKRET

= (3]

[

Caution:

W ERTE _init_ FiEPLH— BN B EIE B R F—MI181E.
XEEMESTTEVREREERNEE , NAARIRERER RGN (1
ENFE) B HEMSEE AttributeError S5 ZRET 2577,

Note: SERICH

£ Python 2.2 ZHIMRAP , {RATTLAEHEFRAFRFE. FIRUK
FHZRNPEBIERE. /EAME , Python IRMERISRIUNE
BEEZSRIBNITA , ELAD : UserString. UserList # UserDict, 1@ 13IR&1EH
LB 1L |, UserDict ZXEET4MH MR (F=Z 3L, 7E Python 2.2 7
HGHMRASE , YROTLAE M dict PIEEEIERBIgR R, A+
fileinfo_fromdict.py B X 5 H B— M+,

5.6.1. 3REANR BEHEETR
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Note:
YE—NEPFREBIE RN , KEEREBMER : self.attrivute. 4T
AEPHECHIEN , IRBEREHFIER : self.method.

Note: Python vs. Java equality and identity

TE Java B |, 3@ IEMA strl == str2 T A ER N R AERE STEMEE
—ﬂ%iﬁmﬁﬁZﬁ ﬂuqfﬁﬁfgﬁ_ﬁ', T:E Python ':F'Ej'\j strl is str2,
£ Java PELBRRNFERIEE , REMEF striequals(str2) ; 7 Python
o, FREMF sl == str2. L Java IBFR , LB HERBINAG ,
IEREAMTE Java B == ZiE E—HMAEEHITELE , LR
SERF. XEANEER Python KX TEELRK T]REE L LLE 8],

Note:

HENERMNFEST (NLREX — NS NYEREY (XMNEFE
GetLength J51X") , T Python BIF RIS IRR _ten_ SFARE X —XT
ZHZEELY (XN ZEE—ME).

5.8. KEHNE

Note: Python vs. Java attribute definitions

£ Java I, BESACE (7E Python PIYZE/E ) FISLIZEE: (£ Python o
I%iE Y MERERBERENZ FEXH (— M static KEF ,

—/MRA). 7 Python B, REXBHITLAENEXE , BiEFRHEENX
T _init_ K,

Note:

1 Python RBEFE. WRIFABZNEETAMITLURZE. X—<
WE Python BAZ/LRERZ — : SRAFT AN Z B STIRM A HERSE. 40
SAREIEARRAE None HI{H , HOTRAMBE] , (ESTEBEN &R
3.

5.9. RAEKH

Note: Method Naming Conventions
£ Python TP, FRBMTAHFIE (R _setitem ) MINEBYE (R _doc )
BT —/MRAERSEIR - TS RBEFINTRIL. FEXFRE
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EHFENBERXM T EGZ ; Bl&/a , ERAEER GETAN)
Bl

Chapter 6. & E#0 M

6.1. FEAIE

Note: Python vs. Java 5403
Python {88 try...except RAMEFE , {FF8 raise K5 | XHE . Java #l
C++ fEF try...catch SRRLIBRE |, [ throw K5 | XRF .

6.5. SHRIE

Note:

REATEE , RBNXERTE os #1 os.path P REHITIE . BFKAT
PEICHIRME. XLRHLE XA RN EAE SR | FILAR
os.path.split XFERI R ZOT AT /EZE UNIX, Windows, Mac OS #0 Python
PAXFEFRNE—RFE L.

Chapter 7. 1FNFR1XE

7.4. n,m} 15}

Note:

BAE—NMERRFERBER N ENREIXEEFM. REEXBR&
FHRINESRESILRZSHMTAFES | B 2X T E RIS A K
HARMAEHEENGL. EXPBEENET , BESMITICT%H
B KA1,

Chapter 8. HTML #ME
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8.2. sgmllib.py N4B

Important: &S A : DOCTYPE

Python 2.0 F£7E—" bug , B} sGMLParser S AEEIR AR (handle_decl
FIEAESEA) , XELEIRE DoCTYPE HEREHZ R T, X MR
Python 2.1 P#IET.

Tip: 7 Windows THER41T8%8
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F£ Windows "~ ActivePython IDE &7, #XTG]AFE “Run script” STIEHES
FEEM TS, AT NSETT.

8.4. BaseHTMLProcessor.py 4143

Important: 81 ABMZAK HTML &3

HTML $EESREAAIE HTML (R & Fumid JavaScript) AZEIFETE HTML
R, (EREAANTEBEXAME (MEAE NIRRT
%‘B%Sifﬂ?izﬁé{&) . BaseHTMLProcessor Kﬁ#ﬁ# , QD%HiDZIKE“'x)\%%Z?
1B, BRBEIE HTML —BR4T4M. filtn , R ABET/NF
METS | sGMLParser T] BEREEIRHAAIKE TARCH B . SGMLParser
BEEMCEHBHERZHEHRAR/NE |, XET BN THA , A
BaseHTMLProcessor JSAEFIXNG [ S35K BHEE Ak (RERIGH HTML
XHETEEE R8s [SIEEE 1T  IEVRASEIRRA., RS EK
BT P A E HTML 7R 3T R,

8.5. locals #0 globals

Important: IBEX A : xEMIERE

Python 2.2 5 | A\ T—HEBABEEENUE , & HEFET BNIE
RINFF : RENIEREL. 7E Python 2.2 JRAZ BT , HIEE—NEBRER
HEK lambda ERE DS |[F—NEEE , Python &7E4HT (BREMIEX
lambda) EREIM ZF = EPE R |, AGTERBRMZFZ 8. Python 2.2
¥ LI BT (BREMEK lambda) RN BFTRTEER , AEEFELE
HHEFTE FHER | EERERNZFT B ER. Python 2.1 T
DABTR X T HE , St |, % Python 2.0 I PN T1E. (BER2ETTLUE
TE—fTREE A EIRERER | FERRERTEERE Python 2.2
M= :

from __future__ import nested_scopes

Note: AFREIBNAR5(E)

& locals F globals (REY , W HIRMAEBNFRFELFETT SN SHIS
EUTIAAEME. XM HERE T XHERDIEE @ cetattr EREXAVFEET
R RN F R B Z RN SR ST R RS,

8.6. ET dictionary I EIERAL
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Important: /A locals BIPEBE (oI

8 locals SR FIET dictionary WF AR E— R T EREE |
T UMEFRANFZREBRUREIRES L. EEFELT—ENNR
Hr. FEVEF locals A EB —< MR LMER |, XEBT locals AR TS
BB 2= 7S [B] I — A HE D15 [T,

Chapter 9. XML &ME

9.2. £,

Note: What makes a package

—MNEE—MNEPHEFRICE _init_py KHER. _init_py RN
TANBEMNFE. EXEILMANAREN ; TURE— N4,
BRWIEFE. MR _init_py AMFE , ITEFKHUNE—TER ,
MAZ— M, ERAEHFARE S EHENERIIHRES.

9.6. thalTLEEH

Note: XML B¥EFD Python BH#E

XEBABRTENS NEENABIGELAT SR, F— XML X1
th , STROLABREYE , T Python MR MERBHE. HRBIT— XML XX
B, AR1GEIT—4H Python Xt , BATAFER XML XEF KB HE |
B REL Python X Z AR XML STTEHNBHE. EE2RR (XML) BHEK
(Python) Xt 17 (Python) B , TR T AN ZRRE (XML) BIE.
KEFIRTILEAIR. KEAFRE TR BRI X SHX LR
ELNFESNE

Note: BYERBIRFF

KUTFFH , — XML TTRHBHERBIUF. BHTTLALAFER G5
28 FITERAIM XML XS, TAE XML STREAEITA Python TR BT | Attr
MEERIFEL2 S, XEUFBEEEN , AT EINE
Y. YR ESRFERLZHKFEENBY  SEFHREOR—FE.

Chapter 10. B A0

Chapter 11. HTTP Web fR%
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11.6. #ME Last-Modified #0 ETag
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Note: X Last-Modified #1 ETag

FEXEGIFo0 |, HTTP fRZ-2S[E B SXHF Last-Modified 0 ETag k{58 , {8
HIETBERRS S ELLL. 1EA— web RBHNZE P , R ZA X
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N Section 2.3, “XHA4VEREC ¥RAD T 3510 PEP 257 B EEHE.
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Revision 4.3 H2003—09—28

YRADT Section 16.6, “BhASAAEHL”.
WSI0T Section 16.7, “©EAFE—FL” (RFERK

. {BIET Appendix F, ¥F7F doflyfss.

Revision 4.2.1 H2003—O9—17
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Revision 4.2 H2003—O9—12
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Stephen,

fBIET Section 8.8, “dialect.py NM4B” FHH B4R, B4R , Wellie,
BIE TR THE RIS TR,
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WA Section 10.7, “SHRMAF—FE".
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{BIET Section 6.5, “SEFHE" PRHBEIR. WIXAE os.getowd() , MM
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{BIET Section 3.7, “IE#E list SO ENIEAFE” PHRHENSHR. ¥1E
Python IDE KB (TNIEFTED) WEHE , ©ETER LM E&85 (=
BT Section 4.8, “£EBIFE—FE" FH str RZBI , LMEA—1MRAFENX
BIRE%L , B2 Python 2.2 A RE RFHIERE X — doc string , AT
SBERIBNRBIRK KK, g Eric.

{EIET Section 9.4, “Unicode” B4R | “anyway’B A “anywhere”,
RSt Frank,

{EIET Section 13.6, “SE& A M| (Testing for sanity)” PHIH LR |, F
Faccept’ ER T —IR. 5t Ralph.

{BIET Section 15.3, “EBEH]” PRHEENSEIR | cecece? ILELEE=c, M
AZMAS. B Ralph,

EET Example 3.9, “Slice BE" FXF 4> HIFR , 2 EAEMT. Bt
Petr,

¥SADT Section 5.5, “BR & UserDict : —/MEHEEZE i HiEiE. Ik
Python 2.2 XFFE#EFIAUMRN BRI T.

/7 Example 5.9, “8 Y UserDict 2" N0 T XTI update IR,
it Petr,

7£ Section 5.5, “RE UserDict : —/ M2 thig i T Python XTEE K
ANCHFE, Bt Petr,
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{BIET Example 8.8, “BaseHTMLProcessor 48" HEIHEENSE IR, HTML
ERBTA (MIE—) AT —NESER. g Petr,

BT Section 8.5, “locals #0 globals” P XTFexEVEREMIFIC. Python
228K KM . Rt Petr,

{&1F T Example 8.14, “BaseHTMLProcessor.py B HIET dictionary K=
R, PRHENER | AV ZR—EETR , KiRITA—T.
K5t Petr,

YRADT Section 5.5, “IRE UserDict : —PEIEEZ” WRBIMNRERSE. &K
1§t Petr,

WA0T Section 15.3, “BEf4]” PRIFRI AR R T EK unittest,  BXi5T Petr,
{EIET Example 16.6, “ZEA4RIEFETHIZAS PRUHEAREHS | SHEHHS
FTATHRSF ; ITSHREXHE. g Petr,

fBIET Section 3.2, “List NME” PEFERKEMRFEIR. NiXE True F
False , M3FE true 0 faise. B IETEHX—=REIZLE.

BT Section 3.1, “Dictionary 98", Section 3.2, “List /N™4B” #0
Section 3.3, “Tuple 148" H)/NTIHRAR. “Dictionaries 101"3RBAX &
Dictionary BN [J#7E. EENKFEAEA 101 IRATEIMRERHBAN
[TiRE , BERAX(UNENEEES , FILURVEL RN EFRZE (1%
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R R FHEE DocBook XSL 1.52 JR.

FHL%E B8 Michael Kay Zrfili) SAXON XSLT fE4T2§ 6.52 .
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BIET Example 4.15, “and N4B” PR BEER.
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WANT Section 6.1, "R R AMNE” PHiERR , WA T LABCENFF H
fiakE. Bagt Rony BOZEIN.

{EIET Example 8.17, “AMBRAIFTIE” FHRBFEFEIR. Bl Rick HARLE.
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5 Howard B9EEIX.

FE Example 10.6, “openAnything” @ , ¥A0T Stringlo 284N E str 58
2. Rt Ganesan EE.

AT Section 13.3, “romantest.py MA” PR , B T A4
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BT Section 16.2, “¥EIERIE” , A os.path.dimame & T os.path.split.
R Marc ER.

A0 T AXEB7R B (piglatin.py, parsephone.py 0 plural.py) , AIERIFRIK—F
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FFHY I T ERLXT Python HIEEE,

Revision 3.9 H2002-01-01
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fBIE T Section 4.3, “/8FH type. str. dir FIETHNERE PETF
_builtin__ fEERHEEIR. B Denis MIARIE.

/7 Section 16.2, “BEIFRIE” A TR ZHRG] , BR T AERTIER
TIETEITTIA , MARIFEN regression.py FTERBER.
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fERE. R Renauld B3I,
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Revision 3.8 ‘
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¥RAIT Section 16.2, “BREIEKIZ”.
WRADT Section 16.3, “ERZIRITIE’.
WHDT Section 16.4, “EiRZIF RS,
¥SA0T Section 16.5, “ByHED/ [y BARGR 2",
P I T Section 16.1, “BE FEIREGIERHE.

5ERX T Section 9.3, “XML f&Hf”,

Revision 3.7 H2001-09-3O

W0 T Section 9.2, “61”.

A0 Section 9.3, “XML fB4T".
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7E Section 5.2, “fF from module import AR b | ¥RIIT =T
Java OIRIR. Bagt Ori BOZEIN.

{EIET Section 4.8, “2FMAE—FL" FH4EEIR. KE /R , 7 Python
CHARNBEE T is None SREIRTAERZTA null, SEFRLETILA ; MABEL ==
None fR. Bt Ori F&H4EIR.

YBIE T Section 3.2, “List NB” 1 TN 1i = li + other 5 li.extend(other) ZEH).
BRIEERWTHIER ; B extend IR , BACARSEEES list. Bt Denis
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fE1IET Section 3.2, “List /1M8" PHEEIR : FKEVR i += other 5 1i = li + other
EM. SLhrLE , 5 liextendother) St , A EASEREEFT list, gt
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{E1ET Chapter 2, F5—1 Python F£/F RFKMIHRETS [FCBOHEMAE R,
LREX—EN , RKEEEFFEFEAENHMIIES |S. BIISEK
FHEHRFE , BEXFPH—LRIFRD (Q0H4A) PXRER. Bt
Denis BEEIN.
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Revision 3.6.4 2001-09-06

7 BaseHTMLProcessor BeAIALIEIE HTML SC4AS | BB EO4RES |, H1E
Section 8.4, “BaseHTMLProcessor.py NE” iR T =T HIFHR.
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Revision 3.6.3 H2001-09-o4
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Revision 3.6 H2001-O8-31
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SA0T Section 15.4, “JFi.
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BT AENE T XML RS, XEERMMERASUER | {18
FRSREATT AR S S A7,

F4%ZI) DocBook XSL 1.43 MREIEERXR.

FRZEI B8 Michael Kay @il SAXON XSLT #&#72S 6.43 .
XFEERRFAT T RERE - BEF TERNETRENHR , o EE&E
HERXRK. F=EHE , CSS BRSERAHEE , MUEEIMNTHENERE
BAHBRBORE. IFFH HTML fRZASTE Netscape 4 FREREABIE T ;
BFERZSEIA N 2§ ——IE Netscape 6, Mozilla, Internet
Explorer 5. Opera 5. Konqueror 0 iCab——IPRIMEHF. 7E Lynx P
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=5 GPL V#0184 Python 2.1.1 license
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Revision 3.5 H2001—O6—26
#E Section 2.2, ‘RS PIRN TR B/55/875/H7 BIEARIE
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Revision 3.3
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Revision 3.2 ‘
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YIS Section 7.2, “DNEMFET, - GhEHbhE.

{E1ET handle_decl FTHEPH) bug : EEFAENEHNFEL FEEHBAINTER
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Revision 3.1 H2001-04-18
A BaseHTMLProcessor.py IsAIRLIEFE B B4XED ; BNAE Python 2.1 X Fmx
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A0 Section 8.5, “locals #1 globals” B T EVERB N IEHE.

{EIE T Example 8.1, “BaseHTMLProcessor.py” PEI—REFEI bug : Ty
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XFABPRRE , MEHERF GFAREK) Python 2.1, AN EXFF
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Python 2.1,

BN LETEEE , UFBERMXABH AL
Revision 3.0 H2001-O4—16
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TE E£IT (http://diveintopython.org/) £ iRAN T 86 PSR B %S
Revision 2.9 H2001-O4—13
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BRAEXEAEmMIGI EA.
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FELESCASAE TR S MEREESESE N0 T URL it
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Appendix F. 3F7Z H
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Appendix G. GNU Free
Documentation License

Version 1.1, March 2000

Copyright (C) 2000 Free Software Foundation, Inc. 59 Temple Place, Suite 330,
Boston, MA 02111-1307 USA Everyone is permitted to copy and distribute
verbatim copies of this license document, but changing it is not allowed.

G.0. Preamble

The purpose of this License is to make a manual, textbook, or other written
document "free" in the sense of freedom: to assure everyone the effective
freedom to copy and redistribute it, with or without modifying it, either
commercially or noncommercially. Secondarily, this License preserves for the
author and publisher a way to get credit for their work, while not being
considered responsible for modifications made by others.

This License is a kind of "copyleft", which means that derivative works of the
document must themselves be free in the same sense. It complements the
GNU General Public License, which is a copyleft license designed for free
software.

We have designed this License in order to use it for manuals for free software,
because free software needs free documentation: a free program should come
with manuals providing the same freedoms that the software does. But this
License is not limited to software manuals; it can be used for any textual work,
regardless of subject matter or whether it is published as a printed book. We
recommend this License principally for works whose purpose is instruction or
reference.

G.1. Applicability and definitions

This License applies to any manual or other work that contains a notice placed
by the copyright holder saying it can be distributed under the terms of this
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License. The "Document", below, refers to any such manual or work. Any
member of the public is a licensee, and is addressed as "you".

A "Modified Version" of the Document means any work containing the Document
or a portion of it, either copied verbatim, or with modifications and/or translated
into another language.

A "Secondary Section" is a named appendix or a front-matter section of the
Document that deals exclusively with the relationship of the publishers or
authors of the Document to the Document's overall subject (or to related
matters) and contains nothing that could fall directly within that overall subject.
(For example, if the Document is in part a textbook of mathematics, a
Secondary Section may not explain any mathematics.) The relationship could be
a matter of historical connection with the subject or with related matters, or of
legal, commercial, philosophical, ethical or political position regarding them.

The "Invariant Sections" are certain Secondary Sections whose titles are
designated, as being those of Invariant Sections, in the notice that says that the
Document is released under this License.

The "Cover Texts" are certain short passages of text that are listed, as Front-
Cover Texts or Back-Cover Texts, in the notice that says that the Document is
released under this License.

A "Transparent" copy of the Document means a machine-readable copy,
represented in a format whose specification is available to the general public,
whose contents can be viewed and edited directly and straightforwardly with
generic text editors or (for images composed of pixels) generic paint programs
or (for drawings) some widely available drawing editor, and that is suitable for
input to text formatters or for automatic translation to a variety of formats
suitable for input to text formatters. A copy made in an otherwise Transparent
file format whose markup has been designed to thwart or discourage
subsequent modification by readers is not Transparent. A copy that is not
"Transparent" is called "Opaque".

Examples of suitable formats for Transparent copies include plain ASCII without
markup, Texinfo input format, LaTeX input format, SGML or XML using a publicly
available DTD, and standard-conforming simple HTML designed for human
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modification. Opaque formats include PostScript, PDF, proprietary formats that
can be read and edited only by proprietary word processors, SGML or XML for
which the DTD and/or processing tools are not generally available, and the
machine-generated HTML produced by some word processors for output
purposes only.

The "Title Page" means, for a printed book, the title page itself, plus such
following pages as are needed to hold, legibly, the material this License requires
to appear in the title page. For works in formats which do not have any title page
as such, "Title Page" means the text near the most prominent appearance of
the work's title, preceding the beginning of the body of the text.

G.2. Verbatim copying

You may copy and distribute the Document in any medium, either commercially
or noncommercially, provided that this License, the copyright notices, and the
license notice saying this License applies to the Document are reproduced in all
copies, and that you add no other conditions whatsoever to those of this
License. You may not use technical measures to obstruct or control the reading
or further copying of the copies you make or distribute. However, you may
accept compensation in exchange for copies. If you distribute a large enough
number of copies you must also follow the conditions in section 3.

You may also lend copies, under the same conditions stated above, and you
may publicly display copies.

G.3. Copying in quantity

If you publish printed copies of the Document numbering more than 100, and
the Document's license notice requires Cover Texts, you must enclose the
copies in covers that carry, clearly and legibly, all these Cover Texts: Front-Cover
Texts on the front cover, and Back-Cover Texts on the back cover. Both covers
must also clearly and legibly identify you as the publisher of these copies. The
front cover must present the full title with all words of the title equally prominent
and visible. You may add other material on the covers in addition. Copying with
changes limited to the covers, as long as they preserve the title of the
Document and satisfy these conditions, can be treated as verbatim copying in
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other respects.

If the required texts for either cover are too voluminous to fit legibly, you should
put the first ones listed (as many as fit reasonably) on the actual cover, and
continue the rest onto adjacent pages.

If you publish or distribute Opaque copies of the Document numbering more
than 100, you must either include a machine-readable Transparent copy along
with each Opaque copy, or state in or with each Opaque copy a publicly-
accessible computer-network location containing a complete Transparent copy of
the Document, free of added material, which the general network-using public
has access to download anonymously at no charge using public-standard
network protocols. If you use the latter option, you must take reasonably
prudent steps, when you begin distribution of Opaque copies in quantity, to
ensure that this Transparent copy will remain thus accessible at the stated
location until at least one year after the last time you distribute an Opaque copy
(directly or through your agents or retailers) of that edition to the public.

It is requested, but not required, that you contact the authors of the Document
well before redistributing any large number of copies, to give them a chance to
provide you with an updated version of the Document.

G.4. Modifications

You may copy and distribute a Modified Version of the Document under the
conditions of sections 2 and 3 above, provided that you release the Modified
Version under precisely this License, with the Modified Version filling the role of
the Document, thus licensing distribution and modification of the Modified
Version to whoever possesses a copy of it. In addition, you must do these
things in the Modified Version:

A. Use in the Title Page (and on the covers, if any) a title distinct from that
of the Document, and from those of previous versions (which should, if
there were any, be listed in the History section of the Document). You
may use the same title as a previous version if the original publisher of
that version gives permission.

B. List on the Title Page, as authors, one or more persons or entities
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responsible for authorship of the modifications in the Modified Version,
together with at least five of the principal authors of the Document (all of
its principal authors, if it has less than five).

State on the Title page the name of the publisher of the Modified
Version, as the publisher.

D. Preserve all the copyright notices of the Document.
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Add an appropriate copyright notice for your modifications adjacent to the
other copyright notices.

Include, immediately after the copyright notices, a license notice giving
the public permission to use the Modified Version under the terms of this
License, in the form shown in the Addendum below.

Preserve in that license notice the full lists of Invariant Sections and
required Cover Texts given in the Document's license notice.

. Include an unaltered copy of this License.

Preserve the section entitled "History", and its title, and add to it an item
stating at least the title, year, new authors, and publisher of the Modified
Version as given on the Title Page. If there is no section entitled
"History" in the Document, create one stating the title, year, authors, and
publisher of the Document as given on its Title Page, then add an item
describing the Modified Version as stated in the previous sentence.
Preserve the network location, if any, given in the Document for public
access to a Transparent copy of the Document, and likewise the network
locations given in the Document for previous versions it was based on.
These may be placed in the "History" section. You may omit a network
location for a work that was published at least four years before the
Document itself, or if the original publisher of the version it refers to
gives permission.

In any section entitled "Acknowledgements" or "Dedications", preserve
the section's title, and preserve in the section all the substance and tone
of each of the contributor acknowledgements and/or dedications given
therein.

Preserve all the Invariant Sections of the Document, unaltered in their
text and in their titles. Section humbers or the equivalent are not
considered part of the section titles.

. Delete any section entitled "Endorsements". Such a section may not be
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Dive Into Python http://diveintopython.org/

N. Do not retitle any existing section as "Endorsements" or to conflict in
title with any Invariant Section.

If the Modified Version includes new front-matter sections or appendices that
qualify as Secondary Sections and contain no material copied from the
Document, you may at your option designate some or all of these sections as
invariant. To do this, add their titles to the list of Invariant Sections in the
Modified Version's license notice. These titles must be distinct from any other
section titles.

You may add a section entitled "Endorsements”, provided it contains nothing
but endorsements of your Modified Version by various parties—for example,
statements of peer review or that the text has been approved by an organization
as the authoritative definition of a standard.

You may add a passage of up to five words as a Front-Cover Text, and a
passage of up to 25 words as a Back-Cover Text, to the end of the list of Cover
Texts in the Modified Version. Only one passage of Front-Cover Text and one of
Back-Cover Text may be added by (or through arrangements made by) any one
entity. If the Document already includes a cover text for the same cover,
previously added by you or by arrangement made by the same entity you are
acting on behalf of, you may not add another; but you may replace the old one,
on explicit permission from the previous publisher that added the old one.

The author(s) and publisher(s) of the Document do not by this License give
permission to use their names for publicity for or to assert or imply
endorsement of any Modified Version.

G.5. Combining documents

You may combine the Document with other documents released under this
License, under the terms defined in section 4 above for modified versions,
provided that you include in the combination all of the Invariant Sections of all of
the original documents, unmodified, and list them all as Invariant Sections of
your combined work in its license notice.

The combined work need only contain one copy of this License, and multiple
identical Invariant Sections may be replaced with a single copy. If there are
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multiple Invariant Sections with the same name but different contents, make the
title of each such section unique by adding at the end of it, in parentheses, the
name of the original author or publisher of that section if known, or else a
unique number. Make the same adjustment to the section titles in the list of
Invariant Sections in the license notice of the combined work.

In the combination, you must combine any sections entitled "History" in the
various original documents, forming one section entitled "History"; likewise
combine any sections entitled "Acknowledgements", and any sections entitled
"Dedications”. You must delete all sections entitled "Endorsements."

G.6. Collections of documents

You may make a collection consisting of the Document and other documents
released under this License, and replace the individual copies of this License in
the various documents with a single copy that is included in the collection,
provided that you follow the rules of this License for verbatim copying of each of
the documents in all other respects.

You may extract a single document from such a collection, and distribute it
individually under this License, provided you insert a copy of this License into
the extracted document, and follow this License in all other respects regarding
verbatim copying of that document.

G.7. Aggregation with independent works

A compilation of the Document or its derivatives with other separate and
independent documents or works, in or on a volume of a storage or distribution
medium, does not as a whole count as a Modified Version of the Document,
provided no compilation copyright is claimed for the compilation. Such a
compilation is called an "aggregate", and this License does not apply to the
other self-contained works thus compiled with the Document, on account of their
being thus compiled, if they are not themselves derivative works of the
Document.

If the Cover Text requirement of section 3 is applicable to these copies of the
Document, then if the Document is less than one quarter of the entire
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aggregate, the Document's Cover Texts may be placed on covers that surround
only the Document within the aggregate. Otherwise they must appear on covers
around the whole aggregate.

G.8. Translation

Translation is considered a kind of modification, so you may distribute
translations of the Document under the terms of section 4. Replacing Invariant
Sections with translations requires special permission from their copyright
holders, but you may include translations of some or all Invariant Sections in
addition to the original versions of these Invariant Sections. You may include a
translation of this License provided that you also include the original English
version of this License. In case of a disagreement between the translation and
the original English version of this License, the original English version will
prevail.

G.9. Termination

You may not copy, modify, sublicense, or distribute the Document except as
expressly provided for under this License. Any other attempt to copy, modify,
sublicense or distribute the Document is void, and will automatically terminate
your rights under this License. However, parties who have received copies, or
rights, from you under this License will not have their licenses terminated so
long as such parties remain in full compliance.

G.10. Future revisions of this license

The Free Software Foundation may publish new, revised versions of the GNU
Free Documentation License from time to time. Such new versions will be
similar in spirit to the present version, but may differ in detail to address new
problems or concerns. See http://www.gnu.org/copyleft/
(http://www.gnu.org/copyleft/).

Each version of the License is given a distinguishing version number. If the
Document specifies that a particular numbered version of this License "or any
later version" applies to it, you have the option of following the terms and
conditions either of that specified version or of any later version that has been
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published (not as a draft) by the Free Software Foundation. If the Document
does not specify a version number of this License, you may choose any version
ever published (not as a draft) by the Free Software Foundation.

G.11. How to use this License for your
documents

To use this License in a document you have written, include a copy of the
License in the document and put the following copyright and license notices just
after the title page:

Copyright (c) YEAR YOUR NAME. Permission is granted to copy, distribute and/or
modify this document under the terms of the GNU Free Documentation License,

Version 1.1 or any later version published by the Free Software Foundation; with
the Invariant Sections being LIST THEIR TITLES, with the Front-Cover Texts being
LIST, and with the Back-Cover Texts being LIST. A copy of the license is included
in the section entitled "GNU Free Documentation License".

If you have no Invariant Sections, write "with no Invariant Sections" instead of
saying which ones are invariant. If you have no Front-Cover Texts, write "no
Front-Cover Texts" instead of "Front-Cover Texts being LIST"; likewise for Back-
Cover Texts.

If your document contains nontrivial examples of program code, we recommend
releasing these examples in parallel under your choice of free software license,
such as the GNU General Public License, to permit their use in free software.
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Appendix H. GNU B B304 i

1.1 %, 2000 &£ 5 B
copyright (C) 2000 Free Software Foundation, Inc.

59 Temple Place, Suite 330, Boston, MA 02111-1307 USA
1R NEBTT AR A1 R ATX— UMY SO N R GRS | (ERAEXT EHITEBR.

This is an unofficial translation of the GNU Free Documentation License (GFDL)
into Chinese. It was not published by the Free Software Foundation, and does
not legally state the distribution terms for works that uses the GFDL —only the
original English text of the GFDL does that. However, | hope that this translation
will help Chinese speakers understand the GFDL better.

XZ GNU BEXHEIMXEE TP XEIE. CAHEHRGHEESTR ,
HWARKRER GFOL KEENIERER—RHE GFDL ISR EF M.
RMEMNBLENEFEB TP AT 71325 GFDL .

H.O. FF

FPNWENETRE—4AFH. #E I CETBEXEED TR L
KB8 : BRIEGARS. EXTENBES , FTEREFEIBR , MEET
ETFEER ; R, X—M R BEER HRE NEEAR AL
R .

PR —Tb“copyleft” , XELRE : I JREY FI ST 2 5 A TR [E)FF
BN EHWEAB, FIGEST GNU @RAR MY AT , TE—AB R EER
B “copyleft"#piX.

HNREX—THXNEVBNZRTEHRGNTFI , EVEERERES
XM : BRRHVSEHERFEHRKX. EX—THRXEERTEARER
FTEREH ; EOPBEEEHTLUERFR , FREEEB—ER , [e
TEEBSLBARRDE. RNBWBLLIESHSE N BN XEERE
RZAEIY,
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H.1. ;&R TEEF BN

FGERTEAFRRERCEE , REMRAFR TASRIR KT, T
SR XA IS R FHEREE. EOARKABRINNRE
A TR IR SRAROF.

XA “BEUR" (Modified Version) T8 A EFE S E—EBAHEIE , o2
FERERHIE , BRI TS /SEE.

“BfBEBSY” (Secondary Section) 53 PFEE M RESFSERSY , AT RIIR
AEEE MBS ES EHMAXRED) ZENXR , MEERFETEHK

R REHNR. (B30 , MR FHHWN—EBS5 , BAKBEBATEER
SHAETEEMIR. ) FEMRNRATREES X ER (SHHEAEXFN) 2
BRI ARRE , IXTTHREE. B, T% RERBUETS.

“IAEBSY (Invariant Sections) & BER A" H—MEEFE , BHEAAHMYE
FEIREEIRTEE.

“EfTHISCAS"(Cover Texts) RFFERERF , TEERAATMXK R34 “Fs
A SRS SR

XA #9FEBR (Transparent) BIZSTSXEERIEIZS © TTLABR 28171 ; FEASSARHE
NI EH , ERATTUAR—REARESS |, 3 STTREESR) —REK
LEER |, X ITLEER) TZERNRZRESEETTAEENRE ;
BEEEMA ISR 2S | KO BEIMLEIRN S eem A XS 25 0.
WRFE—BIACIIEZ R HFERHEIE | FENBERNAETHETASIZE H#
TEBRNBR , NRREIATREEEH , BI“IEFEEA"(Opaque) ).

BRI S K A M S &SN BIF « NHIRCHZE ASCI 3T, Texinfo %
AR, LaTeX AR, KALANRTEH DTD &) SGML 3k XML , RAKETE
FRAEB BT B2 B0 49 A SR HTML, 6B A8 EE

PostScript, PDF, REEHETHNFAESR LR ENETEEN. XALRK
ATJ458) DTD F/zk 0BT BHY SGML 3 XML, HLeS4ERY , (NE—LXF
KBS THLH HTML,

BRI (Title Pagelf& R ——XF TAMRTRU—FRA S , S LAPHMNEK
EIERTP AR TN TE. MAPLARN LR AR Em , "R
TN R E AR R B ETREMIUT , ESCHIHSCE.
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H.2. 5 &bl

AT ALME T HEN BHF AT XE— AR B ETEVEN—REESE
PNEAEPE AL, RRERFKAA NS , B AREZAEE
IR &G, RAREERARATFR SIS HWRAFIESZITHRIZSH %)
EAGERE. A, WOUNRKNEGER EE. WRIRET T RENE!
A, IREEENESS 3 T PRI

IR EATLAE LB A LT

H.3. Kit &ffl

R0 RARE AR ED BB SO B 0ET 100 , T B S HHXFFBAE R Gt
HXA , IRBAAEHEA#R O SEES NN EXANEE : BiEE
NABEREE , BRXARERR. NS EHRAUERER ISR
XERIAWHRE. HEAAE EEENRE , SRR HEEEENS
W FRITUESE LMIEERS. URE—EFINSXRTHE , BR
BT RAREHFE LAFN AT ECHTEMT UGN ZEFER.

WO LAAFFRIR.

WRERAFHHEA (FIHHEHZERE) ST URUBAGEBE S NG
B, RSIEIENEKANS MERESEH) KESHHEL  RATHAR
BERETE L.

ARARE SRR A ATHARE B S B A R 100 , {RAAEE N BN RE
BAEIASB H— M TT AL HE R | REEFNMEEWEIAER |, KM HEE
EEH—MARTHAANRITEV MEHE |, FEAS T —HTBNARHHA
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E R HIER. MREEZEXEFZEDIFRTHRE , RE X
MR8 R ARE A, ARTTABS X B B0k,

K. OREF RSO TP I 1G4 2 TTR BB ARRR , ARH e FB&— 5t
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N. AEEEMCAEETENFTE , RERETBAPHIIREIRR,
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RIS & H— M ET , RET REENEREIRIBRRE T
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AFAPRAERE X B R .
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MHEEEIREY SHC I IEREFENILS AP ER— DN REEK]
EREAT , WREBFEBICHBINFEY | REBEREIAN SENEBUR.
XEERICHFRA R’E , AR ARI AL E—ENE EIRRE .

R 3 WAPRTHEXANERG T XL (REPH) XEEAZTITH ,
EXEHRIAGRENAE 1/4 98 , AAENHBEXATTURETREN
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H.8. BiF

BRIV NRERE—F , FTLURTTEMRIESS 4 2885 RAT X BEFR.
EREMEEA TP FESERRFEENEZNFT , ERTUBTE
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7. HeATEaEs. g% REERRITHEERIBETTRN , =8
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H.11. 3040 A4REG0 SCR446E FASHp i)

ENRMB NS ERATNY , X P EBAF N — GRS , FHEUT
WA PN B R AR U

Copyright (c) YEAR YOUR NAME.

Permission is granted to copy, distribute and/or modify this document under the
terms of the GNU Free Documentation License, Version 1.1 or any later version
published by the Free Software Foundation; with the Invariant Sections being
LIST THEIR TITLES, with the Front-Cover Texts being LIST, and with the Back-
Cover Texts being LIST. A copy of the license is included in the section entitled
"GNU Free Documentation License".

SHEEX
Copyright (c) YEAR YOUR NAME.

FVFTE GNU BERXETNY (1.1 R, SKEREEEE S E R EFTRE)
BFTT F RS, RKITR/BUEHRA ; ARSI TI1MRES
EXR], EEAXAEIIEXE] , HEXAFAZIEXE]. EIMXK—HE]
NEZTETA“GNU Free Documentation License”’IZT .,

WRZRBAZEERS , BB “‘with no Invariant Sections’((RBAZEERSY) MAZETE
BAARASER S ; WRRARIEHE A , 315 “no Front-Cover Texts”(&A BIE T C
7K) TMASZ Front-Cover Texts being LIST'(RIEE X AEFEXE]) ; HIEXA
HE—FE.

WRIFH A S HENENFECREFAE , AR ERGIRFTHY
BERGIM AR , DMERENTESERGPSER |, 4120 GNU ERA
PR,
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Appendix |. Python license

I.A. History of the software

Python was created in the early 1990s by Guido van Rossum at Stichting
Mathematisch Centrum (CWI) in the Netherlands as a successor of a language
called ABC. Guido is Python's principal author, although it includes many
contributions from others. The last version released from CWI was Python 1.2.
In 1995, Guido continued his work on Python at the Corporation for National
Research Initiatives (CNRI) in Reston, Virginia where he released several
versions of the software. Python 1.6 was the last of the versions released by
CNRI. In 2000, Guido and the Python core development team moved to
BeOpen.com to form the BeOpen PythonLabs team. Python 2.0 was the first and
only release from BeOpen.com.

Following the release of Python 1.6, and after Guido van Rossum left CNRI to
work with commercial software developers, it became clear that the ability to
use Python with software available under the GNU Public License (GPL) was very
desirable. CNRI and the Free Software Foundation (FSF) interacted to develop
enabling wording changes to the Python license. Python 1.6.1 is essentially the
same as Python 1.6, with a few minor bug fixes, and with a different license that
enables later versions to be GPL-compatible. Python 2.1 is a derivative work of
Python 1.6.1, as well as of Python 2.0.

After Python 2.0 was released by BeOpen.com, Guido van Rossum and the other
PythonLabs developers joined Digital Creations. All intellectual property added
from this point on, starting with Python 2.1 and its alpha and beta releases, is
owned by the Python Software Foundation (PSF), a non-profit modeled after the
Apache Software Foundation. See http://www.python.org/psf/ for more
information about the PSF.

Thanks to the many outside volunteers who have worked under Guido's direction
to make these releases possible.

|I.B. Terms and conditions for accessing or
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otherwise using Python

I.B.1. PSF license agreement

1.
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This LICENSE AGREEMENT is between the Python Software Foundation
("PSF"), and the Individual or Organization ("Licensee") accessing and
otherwise using Python 2.1.1 software in source or binary form and its
associated documentation.

Subject to the terms and conditions of this License Agreement, PSF
hereby grants Licensee a nonexclusive, royalty-free, world-wide license to
reproduce, analyze, test, perform and/or display publicly, prepare
derivative works, distribute, and otherwise use Python 2.1.1 alone or in
any derivative version, provided, however, that PSF's License Agreement
and PSF's notice of copyright, i.e., "Copyright (c) 2001 Python Software
Foundation; All Rights Reserved" are retained in Python 2.1.1 alone or in
any derivative version prepared by Licensee.

In the event Licensee prepares a derivative work that is based on or
incorporates Python 2.1.1 or any part thereof, and wants to make the
derivative work available to others as provided herein, then Licensee
hereby agrees to include in any such work a brief summary of the
changes made to Python 2.1.1.

PSF is making Python 2.1.1 available to Licensee on an "AS IS" basis.
PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR
IMPLIED. BY WAY OF EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO
AND DISCLAIMS ANY REPRESENTATION OR WARRANTY OF
MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR
THAT THE USE OF PYTHON 2.1.1 WILL NOT INFRINGE ANY THIRD PARTY
RIGHTS.

PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF
PYTHON 2.1.1 FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL
DAMAGES OR LOSS AS A RESULT OF MODIFYING, DISTRIBUTING, OR
OTHERWISE USING PYTHON 2.1.1, OR ANY DERIVATIVE THEREOF, EVEN
IF ADVISED OF THE POSSIBILITY THEREOF.

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

Nothing in this License Agreement shall be deemed to create any
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relationship of agency, partnership, or joint venture between PSF and
Licensee. This License Agreement does not grant permission to use PSF
trademarks or trade name in a trademark sense to endorse or promote
products or services of Licensee, or any third party.

By copying, installing or otherwise using Python 2.1.1, Licensee agrees
to be bound by the terms and conditions of this License Agreement.

I.B.2. BeOpen Python open source license agreement version 1

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

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

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

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

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

This License Agreement shall be governed by and interpreted in all
respects by the law of the State of California, excluding conflict of law
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l.B.3.
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provisions. Nothing in this License Agreement shall be deemed to create
any relationship of agency, partnership, or joint venture between BeOpen
and Licensee. This License Agreement does not grant permission to use
BeOpen trademarks or trade names in a trademark sense to endorse or
promote products or services of Licensee, or any third party. As an
exception, the "BeOpen Python" logos available at
http://www.pythonlabs.com/logos.html may be used according to the
permissions granted on that web page.

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

CNRI open source GPL-compatible license agreement

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

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

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

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

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

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

This License Agreement shall be governed by the federal intellectual
property law of the United States, including without limitation the federal
copyright law, and, to the extent such U.S. federal law does not apply, by
the law of the Commonwealth of Virginia, excluding Virginia's conflict of
law provisions. Notwithstanding the foregoing, with regard to derivative
works based on Python 1.6.1 that incorporate non-separable material
that was previously distributed under the GNU General Public License
(GPL), the law of the Commonwealth of Virginia shall govern this License
Agreement only as to issues arising under or with respect to Paragraphs
4,5, and 7 of this License Agreement. Nothing in this License Agreement
shall be deemed to create any relationship of agency, partnership, or
joint venture between CNRI and Licensee. This License Agreement does
not grant permission to use CNRI trademarks or trade name in a
trademark sense to endorse or promote products or services of
Licensee, or any third party.

By clicking on the "ACCEPT" button where indicated, or by copying,
installing or otherwise using Python 1.6.1, Licensee agrees to be bound
by the terms and conditions of this License Agreement.
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I.B.4. CWI permissions statement and disclaimer

Copyright (c) 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

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

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH
REGARD TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS, IN NO EVENT SHALL STICHTING
MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM
LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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Appendix J. Python PpiX
J.0. TFiF X 85

AFEE S | LR Python XA S, EAREEZEMERK N
Python MY R XA B H K.

J.A. BR4FH Prsk

Python 5& Guido van Rossum F 20 t42 90 FX BRI =1 Stichting
Mathematisch Centrum (CWI) ZBA , YEA—(70Y ABC BIBS /54%. Guido
&£ Python NEZE/EE , RECEFE TRSMAKTTI. CWI KK &/FRA
x= Python 1.2, 1995 4F , Guido 7£ Reston,Virginia B Corporation for National
Research Initiatives (CNRI) Zk4E:#4T Python BT 1E , AR X &% TX IR
B2/ N RZS. Python 1.6 2 CNRI XA HE/GMRZS. 2000 £E |, Guido #0
Python B4%/yEIBAEEFEZE T BeOpen.com , FERX T BeOpen PythonLabs HIPBA.
Python 2.0 Z5— M2 If—— BeOpen.com XM R,

B

Python 1.6 &% f5 , Guido van Rossum EF 1 CNRI , BEWEREHF A R—IE
T#4E. ik Python FILA GNU Public License (GPL) & Bk 4—te T YE BsR %
WIBARAESK. CNRI FIEEBEEEEL S (Free Software Foundation, FSF) 34T 1
#efid |, BSEIXT Python BMXEBNHEEERIFT]. Python 1.6.1 Z8 5T 5 Python
1.6 MR , RIEIET/NBS bug , BEZAARBHTM AR , ATJ/FEK
IRAS#RFEA GPL T. Python 2.1 & Python 1.6.1 BIfiT4E4Y) , Python 2.0 2.

Python 2.0 7£ BeOpen.com &% /5 , Guido van Rossum F1EH & 8 PythonLabs
FAZBANNT Digital Creations. M Python 2.1 XHE alpha 1 beta XfF14 ,
NN B ERB SR =AXERE Python 3K{4E &S (Python Software
Foundation, PSF) fi , &2 — NERFINELR , LA Apache RIFEESH
BR. T PSF WEZASETTLASE http://www.python.org/psf/.

Rt T LA IMRERE |, fA17E Guido BIFES | T EBE XL R MARA
OJHE.

J.B. M Python MI&EX &4
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J.B.1. PSF ¥

1. Z<HMNAZ Python BFEE& S (‘PSF) EfER Python 2.1.1 BR4F——)FE5
SRR —REA RSN NMAEAR (FRFE") Z AR
4.

2. TERMATMYBIRFKAFRBHRT , PSF HFILAFIRFETHISN. To
MBL. 2IKENFTT , ARSI, . R, 12178/ AFRE. 114,
KIT , AE R ERLEIME Python 2.1.1 SKENTAMA |, HIiEZ
PSF BN AN PSF BIARANEEER (“Copyright (c) 2001 Python Software
Foundation; All Rights Reserved”) fREEFEEHH Python 2.1.1 SE TR
FERFHIRNTTEMRA P,

3. WRKFEHNE T —ETEAFE Python 2.1.1 HEH—EBHINITEY |
BENEEFEREGEEANMMANE , AMEFLREEERE S KT
Python 2.1.1 FRYEREN I BIEHEE.

4. PSF {@HRFEEEWF R Python 2.1.1 , HEI2“AS IS”EN, PSF R~{E
HTFASRIE , NeERPHNERE SN, Flil—B RARNRTFH—
PSF NMEH B BN THRIASRIIE : ~RisER  FatdEaTE—
& , LA Python 2.1.1 REFRILEAE =781 .

5. PSFRAXTHRFEZE BAE(T Python 2.1.1 A, , ABKR. KITHE
DEEHFAEA Python 2.1.1 SAENTAEY RS [RAIETEIMNY. FFFR
B, EENERERAIBEAITE , BMEXT A TTEeERI1E.

6. —BMXHNARIKMFER SRR | AMCEEI4 L.

7. MNP RTINS ERAAELE PSF FIKGFE Z BBERIE. &1EEk
FERNRAR, XA TTFHAFT] : EF PSF AR , SAIEBARFLA
AR EXFRAEFIRE B EREHRFEEUE =N =5%

SRS
8. WIRMH. Rix, MUK EFNMER Python 2.1.1 , KIFERER EIAF
BN R SR AR .

J.B.2. BeOpen Python FFIRBMNEE 1 K

1. ZKtMYZ BeOpen.com (“BeOpen” , EIMAZE(F 160 Saratoga Avenue,
Santa Clara, CA 95051) [E)ff AN EX{4—— %k — s ffE N —RHE
FESRICH (AR DN ATAR (“RIFE") Z X BERLA.

2. ZEARM BeOpen Python HMXEJHIRE I , BeOpen $Flt 45 FER1FE TTHISH.
ToRBE. @BREGFTT , ARSI, . k. ST/ FRE. 17
A RIT, E IR E A RN AR ESETERSE |, fiRE
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BeOpen Python {7 B8 7E S I A 3K A4 S L B BV B IR AT AE AR AN P .
BeOpen 3RV E GEBE AR , HERLZAS ISR, BeOpen A~
YRR RAEARIE , NMeRAHMNEEE SN, Flil—BRARRT
lt——BeOpen AEH H BN FIATARIE : P=mmiEHEE , =RET
BEBETHE AR , URFEEARSFRICEATE=J7HA.

PSF R AT IRFE K MR EFNA, , AR, RITHEUREE
FRERAARGENTEY IS [ENEITEIIMN. FFHRN , SEEN
MEXER BT , BMEXTIH R TTBEESI1E.

— BN R AR AEEZST NN |, A E L LE.
AN F] California MERKEIRMMBR , RIEEREARKET
FiE., PR R BTEBARMAZETE BeOpen FIIRFE Z B BERIE.
BEREZE S RN KA. AT FLFT] : /£ BeOpen BFR , TTE
BIRP LSRN EXERARERE USSR EHRFERETHE=
FHRFEREBARS. 1EAGS , RBTE
http://www.pythonlabs.com/logos.html BJ“BeOpen Python #R:& 0] LAi%ER
ZM TR RO A

BEES., =RE  SEeINEREEYE , RFEREREATNMY
B R RAD RAF AR

J.B.3. CNRI FFJE GPL 362X

1. ZSPMY 2 Corporation for National Research Initiatives (“CNRI” , E v
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Z={yF 1895 Preston White Drive, Reston, VA 20191) [E{#£FH Python
1.6.1—IRA0ER _ FHHIE R —RE A RSO N ARAR 7 (BB
HIE24)

TERMAATRX B ZRADFAMABIBIHR T , CNRI FFIHAEFiRFE LIS
TORBE. 2BKe0FTT , IER. 247, Wi, S7H/ESRAFRE. 17
A RIT , LAE BRI ERRIRE) Python 1.6.1 SREATEMAS , Bl
322 CNRI BHMYAD CNRI B9 ARANFSER (“Copyright (c) 1995-2001
Corporation for National Research Initiatives; All Rights Reserved”) {R 4
TEEME) Python 1.6.1 REBRFERFHINITERE D, 1EABK
TN T CNRI MY Z AL , SRFBTTRAR TIISCA I AR « (R &

3 |5) : “Python 1.6.1 is made available subject to the terms and

conditions in CNRI's License Agreement. This Agreement together with
Python 1.6.1 may be located on the Internet using the following unique,
persistent identifier (known as a handle): 1895.22/1013. This
Agreement may also be obtained from a proxy server on the Internet



Dive Into Python http://diveintopython.org/

using the following URL: http://hdl.handle.net/1895.22/1013"(Python
1.6.1 AZIEARM CNRI BIEMXBIRTIE TR OIS, X—WMYXA Python
1.6.1 —if , B— 1M E—8. AENIFRA (HIYARRE)R) BIT7E
Internet E3E! : 1895.22/1013, X— MY OTLLE SRR S 2SN
Internet E48F! , @13 1A8)20F URL :
http://hdl.handle.net/1895.22/1013),

3. MRKAFEHNWE T —ETHEFE Python 1.6.1 SE—EBAWITEY |
EREEEEGEANMALE , AR EEE P S XTI
Python 1.6.1 FT{EME) I & 4sa AL,

4. CNRI HERFEBEBER 1.6.1 , HEMZAS ISR, CNRI REEAT
ATARIE , NEEPHNERE RN, Flil—8 AR T U —
CNRI MEH B BN THEARSRIUE | =R H4EE , mRE/EETE
—M1%& , PAX Python 1.6.1 RERICAHTE =7 I A].

5. CNRUKAITERIFEEH BAET Python 1.6.1 WA/ , AEH. KITEK
FLHEHFEM Python 1.6.1 SREITEY IS [EBEMTEIMNG. 5
BRE , AEENRERERTIEATUE , BIEXT LA T aetER1E.

6. —ENXBEARAKHERSTRENER , ACEERIE.
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